
THE ASCID1ANS OF SOUTH AUSTRALIA II.

EASTERN SECTOR OF THE GREAT AUSTRALIAN BIGHT AND
INVESTIGATOR STRAIT

by PATRICIA Kott*

Summary
Seventy-two species of ascidians from South Australian waters are diseased. Fourteen of these are

new 9Rd 42 have previously heen reported from South Australian gulf waters. Morphological conver-

gence lo exploit the environment is evident in many of the forms present. The data support the exis-

tence of o» marine faunal boundary at the eastern end of the Great Australian Bight. It is suggested that

there are ecological factors responsible for the difference between the South Australian gulf and open
coast ascidian fauna.

Introduction

Collections of ascidians have been previously

made from St. Vincent and Spencer Gulfs

(Kort 1972a) and from Port Phillip Bay and
other locations on the Victorian coast (Millar

1966). The present collections arc- the first

reported on from the southern coast of Aus-
tralia between Middleton Beach. Albany (SW,
Aust.) and Spencer Gulf.

Seventy-two species of the Class Ascidiacea

from South Australian locations (Fig. 60) are

recorded. Of these. 42 had already been re-

ported from St, Vincent Gulf, Spencer Gulf

and Encounter Bay (Kott 1972a). Fourteen

new species are described.

The association of species in the areas being

considered differs from that in the gulf areas

(Kott 1972a). Colonies in which each zooid

maintains independent openings to the exterior

are apparently favoured and many species

demonstrate convergence in their adaptations

to exploit the environment, especially in re-

gard to their siphonal apparatus.

The large number of species taken, and

especially the large proportion of new species,

reflects the new habitats that arc now being
explored by SCUBA diving.

Type specimens arc deposited in the South

Australian Museum (SAM) or the National

Museum of Victoria (NMV),

Order ENTEROGONA
Suborder APLOUSOBRANCHIA

Family CLAVEMNIDAE
Subfamily CLtvixiNiNAn,

Ctavelina mirabilis n.sp.

Type Location: Waldcgrave I.: in gravelly

sand, attached to limestone, 23 m. Shepherd

Hototype; SAM, E902. Paratypei; SAM.
E903.

FIGS 1, 2
De.saiptton: The colonies consist ot a spheri-

cal, sand covered, base from 2—5 cm in diam
with a thick, naked, branching stalk arising

therefrom. The thoraces of zooids extend from

the terminal branches, each enclosed in its

own test covering. The Jiving specimen is buff

or yellow brown. In preservative, however, the

test of the stalk is reddish-purple, although the

terminal, free thoracic parts of the zooids are

almost transparent- The gravel and sand

attached to the spherical basal part forms a

firm outer coat-

The zooids are up to 4 cm in length and
extend parallel to one another down through

the stalk portion into the base of the colony.

The atrial aperture is sessile although the

branchial aperture is on a short siphon, When
the thorax is contracted, the atrial aperture is

withdrawn to the middle of the dorsal surface,

while the branchial aperture remains terminal.

When the zooid is extended, however, the atrial

aperture is produced to the anterior end of the

zooid, more or less level with the branchial

aperture. There are 15 longitudinal thoracic

muscle bands extending from the ventral sur-

face, from the branchial aperture and from the

mid line between the branchial and atrial aper-

tures. These extend towards the posterior end
of the thorax, and continue in a wide band on
cither side of the abdomen. There are 18 rows
of about 45 rectangular stigmata. The stomach
is present jn the posterior end of the abdomen
xnd it has 4 thickenings in its wall.

Remarks: The zooids of this species are larger

than other colonial species of the Clavelinidac.

and the species is unusual in that the zooids
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extend the whole length ol the colony and arc

not confined to the upper free part a* in Fodo-
clnvclin cylindrias; nnr arc I hey completely

embedded OH in CluveUna huudinensis (see be-

low).

Most species of the family are attached lu a

substute by the bottom of the stalk. In the

present species however, the unique adhesive

property of the sides, as well as ihe bottom of

the basal port of the colony, has resulted in

an encrustation of sand, shell and other Foreign

particles to form its distinctive hard, spherical.

surface which appears to have been embedded
in the substrate to anchor the colony. The habit

is must unusual since the spherical shape of

the base of the coiony docs nor. appear to pro-

vide ;i rigid attachment or root system and
there could be some movement of the coiony

in Ihe substrate.

The habit may be compared with that of
certain .Stoliilobranehia. and l*hlehobranchin

where adherent sand forms a hard protective-

envelope around Free-living individuals- that

arc not fixed to the substrate.

<Jlaveiin;i nariuHi n.sp,

Tvpc Location: OfF Waldcgravc 1., She?'

herd, Uotot vpc: SAM , KS98 . Parot ppjwr:

SAM, E908.

FIG. 3

Description; The colony consist of a fi/m,

translucent, branching stalk of 1.0 cm in dlam.

The zooids, separate from one another and

each in its independent covering of delicate.

completely transparent, test, are crowded
around the free ends of the common stalk and
its hranches. The living zooids are bright

orange in the centre but colourless in preserva-

tive. In Ihe present specimens the zootds arc

mostly retracted into the common stalk, They
are 4 8 cm long, depending on their degree of

contraction. The abdomen is many times

longer than Lhe very short thorax. There are

up to 20 oblique or longitudinal (sometimes
coalescing) muscle bauds un the Lhoi'ax. of

Which 5-10 cross the mid-ventral line posterior

1o the branchial siphon. The thoracic muscula-

ture extends to the postcro-dorsal corner of the

thorax and continue* in wide bands along

either side of the abdomen. There are three

rows, of about 20 stigmata. The gut loop may
he relatively long- The stomach is. in the

posterior end of the ahdomen and its glandular

lining is divided into four sections.

Remarks', The zooids of this species, although

smaller, resemble closely those of Pyowrtuvctfa
tihninuw (Koit), although there lire fewer

stigmata in lhe present species. Ihe colony
torm provides the main distinction between the
species. In P. dinntnira zooids are parallel to

one another, and may be entirely independent
although the test of adjacent zooids may fuse,

or he confluent for varying distances frnm \hc

base to form a stalk. In Clavelina noditlu the
zooids are not parallel to one another, hut

radiate from around the tree end of a distinct

common stalk. Clumps of protruding zooids at

different points along the stalk precede the

formation of a branch and appear to contri-

bute to the later development ol' that branch.
The additiun of new zooids, developing From
vascular stolons within the stalk, do not
directly aflect its diameter although they are

accommodated in the sialic when withdrawn
from the surface as in the present preserved
specimens.

<ILivelum hiiii'iinrnsiv Kott, 1957: 87 speci-

mens with small larvae, from Rortnesl 1.

and l.averlon Buy). ?Millar. I9h6: 363.
Non Chtvclina hmtdinensis Kan, 1^72a;
4.

New Record, Kllislon Bay, Previous

Remrds: W, Aust (Rottnest I.J; Vic.

(Lavertoo Bay)—Kou 1957.

Description' Small capitate colony consisting

of an almost spherical head and short wide
stalk. The test of the head is very delicate and
completely transparent while that of the stalk

is firmer. Zooids arc embedded completely and
open all around the surface of the head from
which they radiate in toward the stalk. The pre-

set ved xooid is transparent with pigment spots

in the mid line, dorsaJ and ventral to both

apertutes. There are uhoul 12 longitudinal

muscle bands in the thorax, of which only

2 extend across ihe mid line ventral to the
branchial siphon. There are 16 row.s of about
40 stigmata. The sloniach is about half way
down the abdomen and is small, with its inner

glandular wall divided into four distinct sec-

tions

Romirks: A re-examination of specimens pre-

viously identified as this species iKotl 1957)
has shown that indeed there arc two species

represented, suggested by different larvae

(Kott IVfcShi), and that. ('.. baitdinensis J3 dis-

tinguished by its slightly smaller zooids, with

more io*As of siigm^tu but with fewer longitu-

dinal muscles on the thorax and crossing the

ventral mid line. Zooids in the present species

afso tend to radiate in from the surface of the

head in contrast rn a more parallel arrange-

ment observed in other specimens, thai rep
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resent ti distinct new species 10 be describee! in

•I Inter work <KoU. in prcsw. (3)).

I'odoclavella niuluiiensis SI utter. Koii. 1972a;

5 and synonymy.

New Re<.ow$'. Elliston Buy, For P/evious

Records, Description, see Kotl 1972a.

Remarks: The zooids rising from the basement
membrane are separate from one another for

thetr whole extent. There are four pigment

spots dor&al and ventral to and on either side

of the branchial aperture.

Podnclavclla cylindrica (Quoy A Gaimard).

KotL 1927a: 5 and iynonymy.

New Record: Waldegrave I. For Previous

Records, Desertptionx, see Kott 1972a.

Podclavella meridionalis Herdman, 1891: 603;

IN99: 4 Hartmeyer 1919: 1114. Hastings,

1931:81. Kott, 1957: 91.

AVw Ret'ord; Pearson I. Pr?v/ot4s Records:

W. Aust. fCapc Boiteau <39pe Jatibcrt)

—

Ifartmcycr 1919. Old. (Great Barrier Reef.

Muekay>—Hastings 1931 Kptt 1957.

\.S\V (Porl Jackson, Kelson's Bay, Port

Stephens)—Herdmun 1899.

FIG. 4

Description: Only | single specimen ts avail-

able. This consists of a Jong stalk and rounded
head slightly shorter than the length of the

stalk. The whole zooid is about 10 cm high.

The lest is soft, transparent and gelatinous

on the head but the test of the stalk is toucher.

The test surrounding the siphons is especially

delicate *lhe body wall of the zooid is pig-

mented blue to black and is easily seen through

the transparent test. The branchial aperture is

terminal and TecuTved so that the opening U
directed laterally and downwards. The smaller

atrial aperture from the antero-dorsal corner

oi the head is directed upwards. There are

3 rows of branchial centades at the base

of ihc branchial siphon. The largest tentacles

in the moot posterior row alternate with

moderate-sized tentacles in the middle row,

while m the third »md most anterior row there

are twice I he number of small tentacles There
is no true dorsal lamina although triangular

lungtiei* are expanded from the transverse

vessels at the side of the mid-dorsal line. There
are 34 rows ot at least 100 stigmata on each

side of the body The dorsal tubercle has an
undulating longitudinal slit In the present

specimen the abdomen h very contracted and
the course of the gut obscured. The stomach

is identified as a region where the gut wall has

a glandular appearance but does not appear to

be of greater diameter than the rest ot* lhe

intestine. The body wall is thick and heavily

pigmented. Longitudinal muscles extend from
both siphons and cro&s one another on the

thorax and extend down both sides of the

abdomen.

Retncttks: Although records of this species are

few, it has a circum-Austialian distribution. It

could be u common component or ibe fauna

in "sheltered Caves and reef overhangs where
hitherto it has been inaccessible to collectors.

Oxyeoonia arenosa n.sp.

Type Location: Investigator Strait l Sin,

Y13>. low, Hat reef. 30 nu J. Watmn, Holo-

type: NMV, H168. Parutypes: NMV. HI69.

FIGS. 5-7
Description' The cntomes form cylindrical or

finger-like lobes only very slightly expanded at

their free end, They are 1.0-1.75 cm in dram.

and up to 9 cm long. They sometimes branch

along (heir length or rise from a common
base. The surface of the central lobe is sandy
to a depth of about 2 mm, although Ibe

anterior portion of the zooids protrudes through

the sandy layer and is covered by n thin layer

of sand-free, transparent rest. The central pan
of each lobe inside the sandy layer of test is

fteft and transparent. In preservative, the zooids

have black pigment cells in the thorax which
confer the dark colour seen through the sandy
layer. Zonids open all around the surface of

the cylindrical lobes for their whole length,

Zonids extend toward the interior of the colony

and their long posterior abdominal stolons con-

tinue down along #he length of the lobe and
into the base of the colony. The branchial and
atrial openings arc plain-rimmed mul may be

funnel-shaped. There are 12 broad longitudinal

bands of muscle fibres on each side of ihe

thorax extending along both sides of the abdo-

men. There are n rows nf 20 long rectangu-

lar stigmata. The abdomen is about twice the

length oi the thorax with n long oesophagus

and a spherical stomach in the posterior end

oi the abdomen The zooid is only about 0.5

em long.

Remarks". The small number of rows of stig

mala and the arrangement of the zooids radiat-

ing in from all around the cylindrical stalk

distinguishes this species from most others in

ihe family where there arc usually more rows
of stigmata and the zooids open on the free

ends of lobes and extend through the. colony
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parallel to one another. *Hw parallel longi-

tudinal thoracic muscles extend from both
siphons along the length of itie body and tlo

not, as in the other species of this family,

extend from across the endostyle. Oxyconnut
jtiscicnlarix (Drasche) (see .Michnelsen 1930
for synonymy). does have zooids radiating

from around the head or' the colony but here

there is a distinct, zooid-free stalk distinguish-

ing if /ram the present specie*, and the zooids

arc completely embedded.

Subfamily uolozoinac

\r_j|iozua inansdi lirewin, 1956; 31.

New Record: Investigator Strait (Stns. YI4,

17). Previous Record; W- Aust. (Trigg I.)

—Brew in 1956.

FIOS. 8 T 9

Description'. The colonics form lobes of vary-

ing length tip to 6 cm and from 1 to 2 cm
tO l:

1

' -i The z,ouid-free basal stalk is tnorc ot

less the same diameter as the head of the

colony, although it does not have adhering sand

and is of a slightlv firmer consistency. There is

a veiy thin encrustation ul' sand on the surface

test around the head of the colony. The zooids

open Ui the surface by separate, tvlohed

branchial and atrial apertures. There is a
brown pigment spot above Ihe dorsal tubercle,

There arc about 15 longitudinal muscles on the

thorax and three rows Of 15 stigmata. The
oesophagus i9 short. The rounded stomach is

especially small and is smooth-vvalled. There
is a large group of male follicles to the left of

die gut loop, fn one colony there is a single

immature embrvo contained in a brood pouch
from the postcro-dorsal corner of the thorax

Remarks: The colony is similar to that of

Oxycoryjtia faxiculnris I Drasche) (sec

VHchaelsen 1930), and tile shape of the

colonies in both species varies in a similar

lashion. The xonids. however, distinguish the

species.

Atapozoa luirabilis rt.ap.

Type lAK.atinn; Gllislun Bay. floor of cave. G

m OtJief Reeofds: Ellislon Bay, 1 1 m. Shep-
herd. Hottttvpc: SAM. E899. Parmvpt:
SAM. E896.

FJG. 10
Description'. The colony consists of hollow
lobes and kmieibc coalescing with one another

to form a thick and convoluted mass about 15

cm long and 4 cm high, traversed by passages

and spaces. There ale large common cloacal

•aperiures present, randomly distributed around

the lobes, und these arc often, but not always,

near the top of Ihe colony. The znnids arc
randomly arranged und do not appear to be
in rows. They arc seen as white dots in the
semi-transparent and very soft test. The zooids

open bv their bianchial apertures onto the
ouier surface of the colony, while the atrial

apertures, directed posteriorly, open inin the

internal connecting cavities of the lobes and
lamellae. Both apertures are 6-lobcd and sup-

polled on siphons of which the branchial is

half the length of the posteriorly directed atrial

siphon. There is a shorl abdomen about the

same length as the thorax and a but turns

vascular process extends from the posterior

end of the abdomen. This process vaiies greatly

jjn length in different zooids. Zooids arc 2—3
cm long. The thorax has a layei of fine circular

muscle bands continuous around the siphons,

and there arc fine longitudinal muscle bands
internal to the circular muscles. These extend
down the. thorax and join into bands along

either side of the dorsal surface of the abdo-
men and along cither side of the vascular

appendage. I here are 3 rows of branchial

tentacles, and 3 rows of 8 long rec-

tangular stigmata. The dorsal lamina is rep-

resented by 2 pointed languets opposite the
transverse vessels, There is no sign of the

gonads in the gut loop in the present specimen.
The stomach is spherical and smooth-walled
and is present half-way down the abdnmen.
The oesophagus is fairly long. The rectum is

often turned over into the proximal part of Ihe

posteriorly-directed atrial siphon, which is

often blown out into what appears to be a
large balloon-like reservoir.

Remarks: Both the colony and the zooids
resemble Atapozoa deerata {Skitter) and A.
vasm (Millar) (see Kott 1967). The bronchial
aperture in (he present species, however, is

not so long, the zooids are not protected bv
fturows and ridges of the test as in A. deerata,

and there is no central mass of tes( around
which ihe cloncnl spaces ramify, since here

the centre of each lobe is occupied by a large

common cluneal space. The vascular process

has also been described previously for species

of this genus (see Sigillina deentta. Hastings
1931),

Vlupo/oa fimtasiana (Kott). Kott, 1972a: 7 and
synonymy.

New Record: Denial Bay. For Previous
Records, Description, see Kott 1972a.

Rwutrks; In one specimen from Denial Hay,

there is sonic purple pigment scattered through-
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Figs

2. Cluvelitiu mirohttis. Fig. 1.—Colony. Fig. 2—Thorax of zooid showing musculature.
Clavelinei fwJula~ Colony.
Podoclavella meridional is. Individual.

7i Oxycoryniu arcnosa. Fig. 5.—Portion of colony showing zooids. Fig 6.—-Outline whole
colony. Fig. 7.—Zooid.

Figs. 8, 9. Atapozoa marshi. Fig, 8.—Colony, Fig. 9.—-Zooid showing posterior ahdominal muscu-
lature.

Atapozoa mirabilis. Zooid.
12. Disiaplia distomoides. Fig. 11.—Colony. Fig. 12.—Zooid.
14. Pycnotlavt'Ila dtmirtnta. Fig. 13.—Colony. Fig. 14.—Zooid; musculature removed from

abdomen.
Polycitor obeli.senen. Zooid.

Fig. 10.

Figs. 11.

Figs. U.

Fig. 15.



170 PATRICIA KOTT

out the rest and in the other specimen from the

same station the test is semi-transparent and
ihere are distinct rings of black pigment, in the

surface round each of the apertures. Otherwise

hulh are similarly rather fleshy, flat and invest-

ing colonies- and the zooids fire identical.

Distaplia distomoides (Hcrdman).
Amaroucium distomoides Herdrnan, 1899:

New Records: Waidcgravc I Elliston Bay
Previous Record: N.S.W. (Port Jackson).

FIGS. 11, 12

Description: I he colonies are cone-shaped and

supported on a thick fleshy .stalk. Living speci-

mens arc rusty-brown or brilliant purple,

although in preservative they ale -cream to butf

coloured The rest is soft and there is no
adherent .sand or foreign particles. The 7.ooids

are arranged in circular to ovr»l systems alt

around the heml. The stalk is 7.ooid-free. There
-nre longitudinal lo oblique muscles on the

thorax and there is the usual wide atrial open-
ing protected by a well produced anterior lip.

There are 8 longitudinal and oblique muscle

bands on the thorax. There are 4 rows of

about 12—15 stigmata crossed by parastigrnatic

vessels. The stomach is shield shaped and
has 8 rounded ridges internally. The
oesophagus is relatively short and there is a

posterior stomach in the descending portion ot

the gut loop. There is a large rosette of male
loll ides lo the right ol Ihe gut loop. As the

colony becomes larger, the stalk is reduced.

and ihe largesi colonies are almost entirely

sessile as in Herdman 7

s type specimen.

Remarks: The present species re^emhles

Distaplia valid Hcrdman (see Van Name
1918) especially in the sh<ipc ol the colony,

and in the reduction in the length of the stalk

as the /ooitl bearing head increases in vi/e.

It is distinguished by the small number of

siiginala in each row and Lite 8 conspicuous

glandular stomach folds. HcrdmatVs type

specimen ol Ibis species is redeserihed in Koll

(in press (2)),

Distaplia styllfera (Kowalevsky). Brcwin,
195.'?: 60 and svntmymv- Knu, 1957: 95.

Miliar. 1963; 713.

Didrinrutm stvlifera Kowulcwkv, 1874:

443,

Pfyw Record: North of Waldegrave I. Pre-

vious Records, W. Aust. (Cape Jaubert to

Frcmantle). Qld. ( Port Tennyson)—Kott

1957. Also the Red Sea. South Africa, and
the cast coast of north America (see Urewtn
1953).

Description: The colony consists ot a rounded
head I cm long, on a stalk of less diameter but

approximately equal length. There are 4
rows of 12 stigmata and the zooids arc

arranged in oval to circular systems opening
evenly around the head. Mature gonads are not

present.

Remarks; Although the shape of the colony

and the zooids arc identical with those of /),

sty/ifem, the absence of the diagnostic gonads
tn a sac separated from the abdomen prevents

ihe positive ideniilicauon of this single speci-

men.

Sycozoa pcdunculata (Quoy & Guimtinl). Kotr,

1972b; 234 and synonymy.

Aplidie pedunculauon Quoy & Gaimnrd,
IX"U: 626.

New Record: Investigator Sirail (Sin. Y16)
Kor Previous Records, Description, sec Kott
J 972b.

Remarks: A single small specimen Only is

available.

Sycozoa cerebril'ormis (Quoy & Gaimard),

Kott I972b;8 and synonymy.

New Records: Denial Haw near Ccduna.
Elliston Bay. For Previous Records-, Deurfp-
tion, see Koll J972fi-

I amily POI .YCITORIIME
PvtruH-bvelta dintiitutu (Kot1), Millar, 1963:

715.

Cloveli/ut diminuia Koll, 1937; 89.

New Records: Elliston Bay. Spencer Gulf
(Tipara keel), Nl. Vincenl Gull (oil Port

Noarlunga. J 5 m depth, on rock or eptzoie

On oilier ascidians). Previ<tu\ Records: W,
Ausl, (Cape Boiicau, Rottncst I.)—Kott

1957: Millar 196.*.

FIGS. 13, 14

Description; Colonics arc 2 cm high. Two or

more zooids may be fused basally but

anteriorly the tlioraces of the zooids arc always
independent. The test is semi-transparent

throughout and contains spherical, dark bodies,

especially anteriorly. There are 3 rows ol'

stigmata and about 12 fine longitudinal muscle
bands on the very short thorax, extending along

the ventral surface of the abdomen. The abdo-

men is about twice itie length of Ihe Ihnrnx.
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The stomach, in the posterior end of the abdo-
men, is rounded and smooth-walled externally

hut there are .some longitudinal interruptions in

the glandular wall. Some of the thoracic muscle
hands extend across the endostyle while the

more dorsal bands extend from the atrial aper-

ture and from across the mid-line between the

apertures. The specimens are identical with

the type specimens trom Rottncst L and are

larger than those from Cape Buileau (Miliar

I963r.

Further colonies, apparently of this species,

were collected from Tipcira Reef in Spencer
Gulf (Shepherd. II m., 20.viii.mi ). The
living zooids are yellow. As in Millar's speci-

mens, the zooids are only 1 em high, of which
the upper one quarter is clear glassy test with

the usual enclosed dark spherical bodies. The
remainder of each /ooid is encrusted with

sand and is. adherent lo adjacent zooids.

Basally, the test taper* into El fine rod-like

stolon with fine side brunches and the basal

part of the colony is 4 tangled mass of these

f-tolons. There does not appear 10 he any
organic continuity helwcen the stolons of adja-

cent zooids and there is no basement mem-
hrane as in previously described specimens.

The zooids have only 5 thoracic muscle
bands which extend along both sides of the

abdomen in fine bands, and although there arc

the usual ] rmvs of stigmata, there ale

only 16 stigmata in each half tow. Num-
bers of both muscle bands and stigmata are

therefore much reduced in these specimens
from Tipam ReeC The stomach is of the usual

form. Embryos StkH (heir development at the

base of the oviduct as is characteristic of this

genus. Well developed embryos taken from
the oviduct .^bout half way up the abdomen
are 1.3 mm long, the tail is wound once around
the body, there is an ocellus but no otolith, and
there lire three ^tubcMikc papillae charac-
teristic of the genus (Truson 1963).

Rrwark.i. All specimens share the pycnoclave-
lid Characters oi' short thorax and large eggs
which arc fertilized al the base of the oviduct,

developing as they pass up toward the atrial

apettiire. The absence of the basal membrane
in the specimens from Tipara Reef could be a
response tn the sandy substrate in which they
are rooted. There Ls considerable variation,

nowever. in the number of stigmata and the

number of longitudinal muscle bands in the

specimens, which is not related to the size of
the zooid. Further collecting may demonstrate
that rnore than a single species is involved.

Polycilor gigaitteum iHerdman). Kelt, 1972a:

9 and synonymy

New Record*. Waldegrave I., £J listen Ba>.

Pearson I.. Investigator .Strait <Stns. XI 5,

21). Previous Records: See Kon 1972a.

Description: The present colonies vary Irem
small, conical and sessile, to large and F-phen*

cal. constricted from a sandy base. The basal

test is translucent but the test of the he^d pi

almost glassy and transparent. Zooids open all

round the head and radiate into the base of the

colony as is usual for the species. There arc

15 longitudinal thoracic muscle bands extend-

ing in a wide band along the ventral ball" of

the abdomen, There are 10 rows of about 20
stigmata. The stomach, in the posterior end OF
the abdomen, has four folds. Gonads are

present in the gut loop

Polycilor ohcNsciim n.sp.

1 vne Locality : Jnvest igator St rail (
S* n

,

Y)K|, 30 m. on a low*, flat reef, Watson.

Ilohtype: NMV, HI 67.

FIG. 15

Description: The colony foims a pointed.

SjCsmIc COnc, The test is gelatinous and firm,

and there is sand ba&ally. Zooids open nil

around the surface and appear to he arranged

more op less in longitudinal lines. Zooids
radiate in from the surface to the base of the

colony. The abdomen is about four times the

length of the thorax. Both apertures arc <v

lobed and the atrial aperture \& nn a short

*ipbon. There are 20 longitudinal thoracic

muscles and some trunsverse muscles on the

thorax. There are 5 rows of about 12 stig-

mata. The stomach which 5s present in the

posterior third of the abdomen is large and
smooth-waited although it may be collapsed

into folds. There is a small, rounded, posterior

stomach.

Remark*. A colony of this species superficially

resembles that of Distaplia disiomoich-s. The
zooids, however, are typically of the genus
Poiyciror and are distinguished from other

species in that genus by the very small number
of rows of stigmata.

ttudirtnma rcnicri (Hurlmc-yerr. Kotl. J972n:

1 and synonymy,

New Rectyrd: Elliston Bay. Prcviortx

Retards: see Kcrtt 1 972a

Description: The present colony forms an
irregularly elongate or oval to circular cushion
with rounded walls. It is up to 1,5 cm hijzh
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and 3 cm in diam It s fixed by most of the

basal surface and the upper surface is smooth.

In the living colony, the circles of zooids show-

as hright red stars in a pale test, However, in

preservative, the stars arc colourless and 1he

test is blat:k, Ihe pigment being contained in

the round cells in the test. The zooids are

arranged in circles of up to 6, with the atrial

openings adjacent to one another in the centre

of the circle forming a pseiulo-cloacal open-

ing. There arc strong longitudinal muscles on
the siphon but there is no conspicuous circular

sphincter. There are 15 strong muscle bands

on the thorax extending along either side of

Ihe abdomen Thete are IS stigmata in each

of the three rows.

Remnrks* The arrangement of the zooids in

circles is usual for this and other related species

of the genus The fleshy firm consistency of Ihe

colony is typical of the species.

Cystodyles dellechiujei (Delia Valle). Kott,

1972a: 1 1 und synonymy.

New Record: P.lliston Bay. For Previous

Records, Description* sec Kolt 1972a.

Family POl.YCLINIDAE

Subfamily Funr-nnMANUWE

Euherdmania a us trails Kott. 1957: 103.

New Records: KUis4on Hay, off Waldegrave

1., Investigator Strait (Stn. YI9). Previous

Records: Vic. (Port Phillip Heads). N.S.W.

< Camden Haven)—Kotl 1V57.

FIGS 16-13

Description: The colonics are formed of the

usual sandy, fingcr-liRc. lobes containing a

single zooid. The atrial aperture is sessile in

the middle of the obliquely flattened to con-

cave free end of Ihe lohe. The branchial apet-

tuie is just ventral to the flattended free end

and is protected above by a ereseentic flap of

sand-stiffened test which covers tbe opening.

The apcrlure itself is in a sand-free area

covered by this flap. There are 13 rows of

stigmata with paradigmatic vessels. Branchial

papillae are present in the middle of the pri-

mary ajid parastigmatic transverse vessels on

each side of the body. The anus is present half

way up the thorax and has 10 pointed lobes

on the border. The stomach is small, with

about 16 rather irregular and often branching

fold?;, tn 'he specimens from Waldegrave I..

about 8 developing embryos arc present in

the Ihor/'cic part of the oviduct, the most

mature embryo being present toward the distal

end of the duct. The eggs are therefore fer-

tilised ni the base of the oviduct and appear to

start their development as they move up toward
the opening. Testes are bunched in the short

posterior abdomen, Muscles are preseni,

especially round the dorsal border of the

branchial aperture, but do not extend far

down the thoraN When the anterior part of

the zooid is contracted, the lower part of the

thorax is pulled upwards, placing the opening
of the oviduct opposite the atrial opening.

Larvae: The larvae are 0.9 mm long. They
have 3 shallow, wide, papillae in the mid-line.

Sets of 3 median ampullae arc present in rhc

intervals between the papillae, and in each set

ihe middle ampulla is larger and its five end
is flattened, while the dorsal and ventral am-
pullae in each set are smaller and conical.

Small vesicular cells are supported all over the

body wall of the larvae,

Remarks: The larva is of the polyclinid type,

developing ampullary vesielex ami with the

usual papillary cells surrounded by accessory

cup-like suckers. The papillae arc not modified

as in other species of this and the related

genus, Piarentelo (sec Kutt 1969a).

Rilfercila herdmama Kott. 1957: 102*. 1972a:

|J and synonymy.

Nvw Record*, fllliston Bay, Previous

Records: see Kott 1972a.

Description; The colonics consist of small

slender lobes. 1 em long, with expanded spam-
late tips, joined busally. Minute zooids open
around the border of the lobes. Thcie are 5
rows qf stigmata and 5 stomach folds- Papillae

arc present on the transverse vessel.

Pscudodlslmna austtalis Kott, 1757: 101 ; fJfiSj

7S,

New Records: Waterloo Bay. Waldegrave !.

Previous Records'. W\ Aust { Rottnest \,)—

Kott 1957. 1%3.

ITO, 19

Descriptions Colonies are soft, founded and
sessile, op to 2 cm in diam. and no more than

0.5 cm thick. 1 he test, is especially soft and
semi-transparent. The zooids may be orange-

brown wilh flecks ol black, and in ihe pre-

served colony spherical black pigment-cells

remain. Zooids open over the upper surface by

two separate. 6-lobcd openings. There are 3

row* of about 2ft stigmata There arc J 5

strong longitudinal muscle bands on the thorax
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which extend as a single band dawn the ven-

Jral side of the abdomen and onto the posterior

abdomen. The stomach is small and smooth
walled, with a distinct typblosolar line, and is

present half way down the abdomen. The
oesophagus is fairly short. The thoracic

muscles extend down the ventral side of the

abdomen and to the left of the intestinal loop

onto the posterior abdomen, which, in these

specimens, appears to arise from the left side

or ihc intestinal loop owing to the strong con-

traction of the body musculature. The thorax.

uhdomen and posierior abdomen ate of equal

length. Gonads arc not developed in the pre-

senl specimens, In specimens Irom Waldecrave
J, there is occasionally a large haJloon-likc

hrooil pouch.

Reiuarkv: The specimen* have been compared
with the type specimen of Pseudodisroma
an\frttiis and found to be identical, although in

the type the posierior abdomen is better de-

veloped with mature gonads. Pseudodistoma

cyrtwsense Peres, 1952, and P. ftagMis

Tnkioka, 1958, are related specie* with a

sessile colony, short abdomen and oesophagus.

smnll smooth stomach, and Ihc testis follicles

bunched at the posterior end of the posterior

abdomen. P cxmitwme has only 12 Migmata
pel' row, while both P. ausiralix and P. fro$ilte

have 20 or more stigmata per row. P t fragilis

t\ distinguished from the present species by the

presence of up to 3 embryos in a brood pouch*
while in P. atmrufix only a single embryo has

been found in the brood pouch that is con-

stricted from Ihe posiero-dorsul aspect of the

thorax (see Kott 1963).

PvcudodUtoma cvmiisense Peres, 1952: 37.

New Record: Elliston Bay. Previous

Records: Mediterranean—Peres 1952.

FIG. 20
Description: The colony is a very soft, irre^u-

Ifirly Toirnried, inverted saucer shape, 8 cm in

dram, and about I cm high In the centre. The
uirface is very smooth .and there are no ad-

herent or included foreign bodies. The test is

slightly transparent, cloudy and of crearrush

colour. Zooids open separately to the exterior

over the upper surface The siphons are fairly

musetdar and there are 12 fine longitudinal

muscle hands on the thorax extending along

both sides of the abdomen and posterior abdo-

men. There are 3 rows of stigmata with about

12 stigmala per row. The abdomen is slighily

longer ihaft the thor\ix. although the posterior

abdomen is abtiuL 3 times the length of the

abdomen. The stomach is half way down the

abdomen and externally is smooth, although

internally there appear to be 4 glandular ridges.

There are minute mulbcrry-likc cells in the

common test, from 0.01-0.02 mm in diam.

Remarks: Tt has not been possible to separate

the present colony from Peres* Mediterranean

species. The colony form and consistency, the

number of stigmata, and the size and shape of

both the stomach and of the zooid are iden-

tical. Pstudodhtonnt aurca ( Brewin 1957) nnd
P. mauritiana Vasseur, L967. both form large

rleshy colonies. However, in these forms, the

abdomen is very much longer than the thorax

and the oesophagus as especially long. Pscudo-
dhtoma [ragilis (Tokoika, 1958) and P. trns-

trtdis also form rleshy investing colonics hut

they are much thinner than the present speci-

men and have 25 stigmata in each row, distin-

guishing them From the preseni specimen

which has only 12. The present colony is

considerably more extensive than specimens of

P. cntstralis so far available.

Pseudodistoma ccrcum Michaelsen. Kott,

1972a; 12 and synonymy.

New Records: Elliston Bay, Waldegrave I.,

Si, Francis I. For Previous- Records. Des-

cription, sec Kott 1972a.

FIGS. 21, 22
Remarks: The species is distinguished from
Other st diked forms by the relatively large

number of thoracic muscles 1 30—40). The
stomach is rather capacious and has its internal

glandular wall divided into four sections (sec

Michaelsen 1924), This also helps to distin-

guish the species from P. austroiis in which the

stomach is especially small, shallow and smooth
walled.

The preseni colonies from Waldegrave I. are

long, with a long stalk and head, while those

from Elliston Bay are no more than 2 cm
high with a mood soft head on ,< short thick

stalk This range in the form of the colonies

has been observed in specimens from New
Zealand <see Sigillinaria novtte-zefaitdiae

Brew in, 1950, -i synonym nf the present

species, and P. cereumj Brewin 1 958 1.

Phtcentefa ellistuni n.Sp.

Type Locality, Elliston Byy, inside caVes.

outside bar, 14.V.I97I, Shepherd. Hohtvpet
SAM. E90). Pararypes: SAM, E9W\

FIGS. 23, 24
Description: The colonies form narrow, ftm-

*>aped lohev rounded at the tree edge and

narrowing to the base. The lobes are 9 cm Uill
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Fifi. 19.

Fig. 20.

Figs. 21, ?2

Figs. 23, 24
Figs. 25. 26

Figs. 27, 28
Fig. 29.

Fio. 10.

v& 31.

Fie. 32.

Euhcnimaniu austraiis. Fig. 16.—Individual. Fig. 17.— Individual removed from lest, Fig.

J8__Larvn,
P.seuciodisioma australis. Zooid.
Pscudodistomti cyrtimenxe. Spicules from test.

Pst'iukuiislofna cereum. Fig. 21.—Colony. Fig. 22.—ooitl.

Piaccntela ellixto/u. Pig, 23.—Colony. F"tg. 24.—Zooid.
Polycttriitm neptunium. Fig. 25.—Individual. Fig. 26.—Portion of branchial sac showing
papillae produced from transverse vesseL
ApiUlmm iohlfouks. Fig. 27.—Colony. Fig. 28—Larva.
AplUtium ptmthcrinum. Thorax.
Aplidium Hav/tneatitm. larva,
Aplidium elufum. Zooid.
Synakium papilliferum, Zooid,



ASCtDIANS OF SOUTH AUSTRALIA U 175

and abuul 2.5 era broad across the free end.

which is the widest pan of the colony. There
are sand-cover©d swellings projecting back
ftum tht rounded free border of the fun, and
overlapping both sides of the colony. The test

is very stiff and sandy Branchial apertures are

arranged in an arc protected by the overlap

from the rounded free border of the fan. Each
aperture is sessile and in a sand-free area of

lest. The aubl apertures on the opposite side

Of the colony are in a groove slightly further

hacX ihnn the corresponding arc of branchial

apertures. Each atjial aperture is on a small

mound and, as wilb Ihe branchial apertures i<«

covered by the overlapping rim of the rounded
free border of the fan. Zooids are arranged in

only a single layer at the top of the colony hut

as ihev extend oYwn towards the base, they
overlap and cross one another and here the

colony H narrower hut thicker to accommodate
the posterior ends of the zooids. The 6 lobe*

around both apertures arc minute and very

pointed. There is a mesh-work of circular

and longitudinal muscles on the thorax, extend-

ing up around ihe siphons There is a wide
muscle band on the left side of the abdomen
and on ihe dorsaJ side of the posterior abdo-
men, formed by very fine longitudinal bands
from (he thorax which all cross to the left side

of the body across the postero-ve-ntral part of

the thorax. There aTe 17 rows of about 35
rectangular stigmata. The oesophagus its very

short and the stomach ifl smouth and shield-

shaped. The abdomen is only about half the

length of ihe thorax. The posterior abdomen
is of similar length and contains a large

number of male follicles hunched together

posterior to ihe ovary. It appears from the

specimens examined that the branchial aper-

lunc may be contracted back along the ventral

surface of the Ihorax so that the utrial siphon is

terminal. Thus, by vtrture of the strong body
musculature, the whole top rim of the colony
probably moves up and down or from side to

side according to whether the arc of branchial

apertures or the arc of atrial apertures is to be
opened or whether both are simultaneously

to be opened or closed.

Rerm/r&s: The species is unusual and although

the arrangement of zooids within the colony
resembles thai found in Riuereiia herdrrtama,

the zooids themselves are distinguished by their

strong thoracic musculature, by the smooth
stomach i which resembles the type found in

the genus Synoiauw)* and by the large num-
ber of rows of stigmata

Subfamily tolycunwaf.

Poryeluiuin neptunium Hartmeyer. 1912: 3.11.

Kott. 1963: 83 and synonymy.

*Vcii' Records: Elliston Reef. ElUstOn Bay.

Prt'vifltts Records: W Aust (Shark Bay to

Albany)—Michaelsen I WO: Kort 1963, S.

Aust ( Rcevesby I. )—Kort 1963. South
Africa—Hartmever 1912; Millar 1962.

FIGS. 25, 26
Desvripiion', Colonies or large investing sheets

or sessile, almost hemispherical, lobes, 4 mm
high in thickest part and from 2 cm in diam.

There is a dense sandy coat externally, absent

only where branchial apertures Open to the ex-

terior. The common cloaca! apertures are

present on the surface on or at the side ol

slight rounded elevations. Zooids are in round,

to elongate or long, double row systems along

either side of shallow, narrow, common
cloacal canals. There is no sand in the internal

test, which is semi-transparent and <oft hut

touch. There are sometimes, but not always,

black spherical pigment cells in the body wall.

especially in the atrial languet and around the

branchial aperture. There ore 6 small, verv

pointed branchial lobes, The atrial languet,

rising from above the sphincter muscle, may
be pointed or long and with a Hal terminal

border fringed with up to 7 minute, pointed.

lobes. The shape of the atrial languet j%

associated with the location of the zootd in

relation to the cloacal canals or with the
common cloacal openings, and itt tip may he

incorporated in the border of the opening.

there may he $ minute papilla from the body
wall below the aperture. There are 6 paral-

lel, longitudinal muscle bands in the atrial

languet although these may coalesce or divide

at any point along their length. These are

crossed by very fine traverse muscles, There
are 1 longitudinal muscles radiating from
the siphons and extending down the thorax,

although they may be difficult to detect in the

posterior half of the thorax There are 10 rows

of '.d stigmata and a similar number of flat,

rounded lobes., confluent at their base, sup-

ported along the transverse vessels- The
stomach is small and smooth externally hut

with glandular papillae internally. The pos-

terior abdomen is long and tongue shaped.

Remarks: The relationships of species within

this genus have always been difficult Ifl deter-

mine, owing to the homogeneity of the zooids

and variability of the colony form and atrial

umguets. The present specimens have been

identified by Ihe relatively targe number of
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branchial papillae, by which the species is

distinguished from P. macrophyUum (sec

Miehaelsen 1930). There are also fewer row?

of stigmata than in P. tnacrophyUum, although

the number of stigmata in each row is greater.

The interna] test is also tougher than is usual

for fhi$ genus.

ApfUflum lobatum Savigny, 1816: 182. Kott,

1963: 97 and synonymy. Tokioka, 1967:

22.

New Record: fcllislon Bay. Previous

Records: 3cc Kott 1963; Van Name 1954.

Description: Specimens are almost spherical

and I cm in diam. The lower half is sandy and
there is a more or less flattened upper surface

through which the orange zooids are clearly

seen through the transparent lest. Spurse sand
is present throughout the remainder of the

test. The zooids arc very small, with a fleshy

tripartite atrial Janguet from the upper border
of fhe opening. There are f> rows of about

10 stigmata and 5 pronounced stomach folds.

Remarks The small zooids. the atrial aperture,

die small number of stigmata and 5 stomach
folds characterise the species.

Aplidhini colelloides (Herdmnn). Kott 1972a:

15 and synonymy.

New Record*, off Waldcgrave I.. Investi-

gator Strait (Sin. Y21). Previous Records:

sec Kott 1972a.

FIGS. 27. 28
Description: There is a rounded, firm, gelat-

inous bead supported by a lough leathery stalk

about 17 cm long. Zooids are minute and
arranged along boih sides of narrow, branch-

ing, longitudinal Canals. Large common
cloaca! openings arc randomly distributed over

the head. The languet from the anterior border
of the atrial aperture is very small and pointed.

There arc 16-18 rows of 10 elliptical stig-

mata anil 15 stomach folds. In the present

specimens, there arc 2 embryos contained in

the posterior part ol the peribronchial cavity.

One Is almost mature while the other is at an
early stage ot development. This difference in

the stage of development of the embryos is

observed in all the /ouids in which embryos
are present.

Larva?: Mature larvae arc large, 1,5 mm long.

There arc small, crowded, epidermal vesicles

pi ejecting from the anterior part of the larva

around the base of the papillae, and extending
along the ventfal surface.

Aplldium panthciitium (Sluiter). Kott, IS«: 98
and synonymy,
PsatmrnpUdhim puttthertnum Sluiter.

1898: 26.

Nen> Record: Elliston Bay. Previous
Records: W. Aust. ( Rounest 1. to Hamelin
Bay)—Kott 1963. S. Africa—Sluiter 189$;

Millar 1955, 1962.

PIG. 29

Description; The colony is oval in outline. 2
cm thick ami 5 cm long. It is fixed by ;t iffliu

pan of its base. The base and walls arc even
and sandy. The surface is marked oH into

irregularly circular depressed areas that are

often five of sand. These are about 5 mm in

diam, and arc separated from one another by
raised sandy ridges about 0.5 cm wide which
form a network over the surface and sharply

overhang the periphery of the depressed areas.

Common eloacal apertures are present in the

centre of these depressed areas, and are sur-

rounded by the branchial openings of the

zooids. There is sand enclosed throughout the

otherwise gelatinous test, thus creating a rather

hard colony. Zooids are minute and crowded
and radiate down into the base of the colony.

1 lie branchial aperture is surrounded by 6
well-defined lobes. The atrial aperture is o^ a

muscular siphon from about half way down
the thorax, protected by a long, pointed, lip

rising from the body wall anterior to the

siphon. The thorax is muscular with a well

developed circular sphincter muscle at the base
of the branchial aperture. There are about 20
very fine longitudinal muscle bands on the

thorax. There are 16 rows of 6 stigmata. The
abdomen is about the same length ns the

thorax, with the small stomach half way down
the abdomen. The stomach wall has 5 distinct

folds.

Remarks: The form of both colony and
zooids is unusual, but docs resemble Aph'dium
vrutifcrum Sluiter, 1909; Van Name. 1918,

from the Philippines, which is distinguished

however by its 10—12 stomach folds.

Apiiditim ruhricnlhim Kott, 1963: 103; 1972a:

15.

New Record ; Pearson I. For Previous

Records, Description, see Kott 1972a.

Aplidium flavolineatum (Sluiter). Kott, 1963:

105 and synonymy,

Amuroucium ftavoiineaium Sluiter. 1R98:

30.
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AViv Records, EilisLon Bay, oft W:ildegrave

1. Previous Records; W Aust.„ S. Au*t..

Vic,> N,SW.-Kotl 1963. S. Africa—Sluiter
I89S; Michaelsen I934-; Millar 1955;

Tokioka 1959,

FIG. 30

Dfscripn'oit: The colonic* form low, rounded,
cushions about ! cm high and l cm in diam..

with a sandy basal half sometimes narrowed
to a short thick stalk. U\ the preserved speci-

mens the /noids -ire orange, and open onto the

transparent upper surface. They see arranged

in circular to oval systems of 5-12 zooids.

There may be some sand in the surface lest

between the systems. There are 3 pointed

languets from the upper border of the atrial

opening. There are about 20 longitudinal

muscles an the thorax, continuous along both

sides of the ahdomen and posterior abdomen,
There are 1 0— 1 5 rows of 12-15 stigmata. The
stomach rs small and rounded with about 25-
30 very' narrow folds, slightly oblique and
extending anteriorly toward the mid line on
both lateral and mesial aspects of the stomach.

The abdomen and posterior abdomen are of
equal length, although the thorax is smaller.

Zooids are very small and usually do not

exceed 4 mm.
Lan'ac: These are present in the peribronchial

caviiy, They are 0.8 mm long and the tail

winds three-quarters of the way around the

body. There are median ampullae between the

3 Mickcrs with lateral branches from the busc

of each median ampulla. The medium ampullae
arc not always paired as they have been des-

cribed previously, nor are there posterior

vesicles. There has. been some variation ob-
served in the font! of this larva however (see

Kott 1963) and the differences are not thought
to be significant.

Apiiriiimi elatuiu fi.sp.

Type Locality: Elliston Bay, outside bar,

very strong surge, 17 m\ 12.U97K Shep-
herd, ffofo/ype; SAM E906. Poroivpcs*

E905.
FIG. 31

Description*, The colonies form tall, undulat-
ing, fan-shaped, flattened lamellae and lobes

which uic sometimes fused. Each lamella js a

maximum of 1 cm thick. Ihe maxinrum height
from ihe base* to the free rounded border is

6 cm, The surface is sandy but marked off into

slightly prominent, rounded, swellings corres-

ponding to the anterior ends of the minute
zooids, which open or. both surfaces and on

the free edge of the lamellae. The test is

7S&\\*\y throughout and the colony firru and
hard. Common cloacal apertures are present

from place to place over the surface and
zoouls are arranged in double rows radiating

from them. The zooids and especially the an-

terior part of the thorax and the endostyle aie

orange in the preserved specimens. Zooids are

about 3 mm long. The thorax and posterior

abdomen are of about equal length and slightly

longer than the abdomen. The branchial aper-

ture is terminal with 6 sharply pointed lobes.

The atrial apetuire is opposite the 4th-olh

row of stigmata and its anterior lip is produced
into 3 almost foliated lips. These are not

always of equal size, but they are always very

muscular with longitudinal bands extending

along their length. There are about 12 fiwn

longitudinal thoracic muscles. There are K

rows of 8 stigmata. The stomach is very short

with about 15 distinct folds,

Remarks: The colonies aTC very like ApiidUon
sol'ufam iHerdman) (see A. arhorotum Kott

nom. nov. J 963), The species differ however
in the number of stomach folds, in the length

of the posterior abdomen, and in the length

and form of the atrial languets. The colony
and the atrial lobes are similar to those of A.
sitraxinorufu Millar, 19f>2, from S. Africa.

However, the body musculature and stomach
folds differ. Aplidiwn nntltif>firfin*ty <soc Ko<t
1 0rt3 ) forms jelly-like to firm, investing,

colonies and has minute zooids, n hranchJal

sac resembling that of the present species and
about ihe same number of stomach folds.

Again, however, the muscular large atrial

(anguel and dense sand inclusion, distinguish

the present species.

Synoictum papilliferum {Michaelseni. Kmc,
1972a; 16 and synonymy.

New Record: Waldegrave f, Previous
Records, see Kott 1972a.

FIG. 32
Descr/piion : The colony is rounded, Joherl and
branched. The diameter of a single lobe is

about J.O cm. The zooids are parallel to one
another and at right angles to the surface all

around the colony, which does not appear to

be fixed There is a sparse coating of sand
grains on the surface and ihroughuut the test.

The atrial aperture is on a short muscular
siphon and protected by a long pointed lip

which is pioduced from the anterior border of
the opening. There h the usual protuberant
papilla from the body wall posterior to the

atrial siphon There ate S fine longitudinal
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muscles on the thorax and there are rows of

111 stigmata, The stomach is the usual shield-

shape and has mulberry-like glandular swell-

ings.

Remarks: The form of the atrial siphon, the

papilla and the stomach with rts mulberry-like

swelling* ait characteristic of the species.

Family DIDEMNlDAti
TrMidcmmim ccrcbriforme Hartmeyer, 1913;

li!>. Kolt, iy62: 275 and synonymy.

New RcKords: Elliston Bay, Investigator

Strati I Stn. X17 ). Previous Reix/rds: see

Kott 1062

FIG. 33

Description; There arc very extensive posterior

abdominal eurmnon cloacal cavities and
secondary common cloaca! canals at the

ihuracic level. There is a very thin basal layer

of test. Zooids arc suspended between the

basal and surface layer of test by pillar-like

strands in which the abdomina arc embedded,
and through which the thoracic secondary

cloacal canals extend. Spicules arc sometimes
evenly distributed throughout the lest all-hough

they may be thick in the surface layer but

sparse below thoracic level. They are large.

0.03-0.06 mm in diam. with 5-7 conical

pointed raVs in optical transverse section.

Zooids have a minute thorax, with 3 rows ol

stigmata and a wide atrial opening. There ate

7i coils of the vas deferens around a single

testis follicle.

Remarks: The species is identified by the ex-

tensive posterior abdominal cloaca! system and

by the open atrial aperture rather than a pos-

teriorly directed siphon, usually associated with

this type of cloacal systcm.

Trididcmmim spkulntum Kott, 1972a: 16.

New H ecord: ril I isl on Bay. Previous

Record?: see Kott 1972a,

1'IG. 3'1

Description The colonies arc white and invest

stalks and leaves of seaweeds. Deep primaiy

cloacal canals extend around clumps of zooids

bul the secondary canals remain at thoracic

level. There is a long lateral organ, There are

3 rows of stigmata and Si coils of the vas.

deferens around a single testis follicle. The

spicules are stellate, with 5-7 rays in optical

section, 001-0-03 mm in diam.

Remarks: The smaller stellate spicules and the

absence of a large posterior abdominal cloaca'

canity distinguish the species.

Polysyncralon magnibrvum Millar, 1962: 165.

New Record: lm>estt%(Uor Strait nStns XI 5,

Yf>). Pnvioitv Records: Natal—Millar. 1902.

FIG. 35

Description: The colonics are irregularly lofted,

large and fleshy, and are supported by a very

short and relatively narrow stalk. Each lobe

may be up to 2 cm in diam, and a maximum
of 2 5 cm in length. There arc no spicules.

There is a surface layer of bladder cells and
beneath this some pigment cells which become
less frequent internally although they congre-

gate around inclusions Bad parasites in the

test. The zooids arc confined to a thin layer ot

surtacc test about I mm thick, and the centre

of each lobe consists of gelailnuus. firm, test

without zooids, The consistency of the colonies

varies from firm and gelatinous to hard and
lough, bul it is Ihnughl thai this may reflect

the preservation of the specimens. Common
cloacal apertures are randomly placed over the

surface and zooids are arranged On cither side

of long cloacal canals radiating from the

apertures. The surface of the colony is marked
by these long branching canals in the surface

layer of test. The zooids arc mintilc and have

M long oesophageal neck. The thorax h
especially small. 0.5 mm long. The branchial

aperture has the usual 6 pointed Jubes and
there is a wide, open, atrial aperture. There are

4 rows of 6.stigmata- There are 8 leslis follicles

with 24-5* coils of the vas deferens. The
ventral surface ol each zooid is embedded in

the common test so that the surface of the

preserved colony is marked into small rounded
mounds surrounded by a narrow depression

where the thin surface lest is depressed over
the common cloacal canal to which the atrial

apertures are exposed.

Remarks: The species is distinguished by its

fleshy colony and by the large number of
testis follicles and small number of vas

deferens coils. Pofysyncniton aKpirtdmum
Tokoida, 1949, forms flat investing colonies

and is often without spicules, bul has a long

bilid atrial lip which is absent in the present

species.

Pofysyncnrton paradoxum Notl, 1892; 3 IS.

New Record: Elliston Bay. Previous
Recortiz New Zealand—Noll 1 892.

Description. The living colonies are brilliant

oTange hm i« the preserved specimens only

streaks of orange remain on the surface. There



ASCIDIANS OF SOLTH AUSTRALIA II 179

are stellate pigment cells scattered amongst ihe

spicules. There is a surface layer of bladder

cells, then a dense layer of spicules which be-

come less dense in the oesophageal region of

the zooids and arc absent completely Irom the

test at lhe abdominal level and in the basal

lest. The common cloaca! canals are very

shallow and thoracic. There are 8 stigmata per

row. There are 5 testis follicles and the vas

deferens coils 6! times around them. The
spicules are stellate, 0.01-0.03 mm in diameter.

Remarks: P t paradoxum var, mahenum
Michaelsen, 1920, from the Seychelles prob-

ably represents a distinct species since it has
only Z l

2 coils of the vas deferens and lhe

spicules have 24 points in optical section. The
shallow thoracic common cloacal system and
the arrangement of the spicules beneath the

superficial bladder cell layer is characteristic

of the present form. Owing to the very shallow

thoracic common cloacal space, the colony t*

especially firm.

Dideninum candtdura Savigny. Kott, 1972a; 19

and synonymy.

New Retort} ; Ell iston Ba y , Previous

Record*, see Kott l*?72a.

Description : The present colon ie< have lhe

usual dark-brown zooids with brownish-black

pigment cells. The surface test is thin but the

basal test is slightly thicker. The cloacal sys-

tem is thoracic although the primary canals

may extend more deeply. The thorax of each

zoo id is enclosed in its own lest sheath as it

crosses the common cloacal space. There is

sometimes a lateral organ near the posterior

end of the thorax, There are Si coils of the

vas deferens around the single undivided testis

follicle. Dense spicules are present throughout.

They ate 0.03-0.03 mm in dtam. and show lhe

characteristic nmge from burr-like to stellate.

Vesicular cells previously described for Poly-

syncnuoti orhicutum (see Kott 1972a) are

present in circles around the branchial apcr-

uitev

Remarks: The pigmented zooids and form of

the cloacal cavity, and the single testis follicle

with a large number of vas deferens coils

around it, have been used to identify this

species. The presence of the vesicular cells

previously thought to be diagnostic of P orhi-

cidum is puzzling. However, although they

have not previously been described for

Ditiemmtm candtdum, they have previously

been found randomly distributed over the sur-

face uf Didemmtm moseteyf (see Kott 1972a).

Dideainnm mosclcyf fHerdmanl. Kott. l°72a;

19 and synonymy.

New Records; Elliston BiiV, Emu Bay iKatv*

garoo I. ) . Fnvesii.cator Strait i Strts. X7 (

27, Y?l. Previous; Record*; see Kott 1972a,

Description: The colonies are ol the usual form
with dense white stellate spicules, shallow

thoracic common cloacal cavity, and large

lateral organs- Living specimens from Waterloo
Bay are yellow -orange, encrusting red algae,

Didemnum patulum (Herdrnan). Kott. 1972a:

IS and synonymy.
/Vnv Record; Ernu Bay (Kangaroo ].) For
Previous Records, Description, see Kott

1972a.

Remarks; The colony forms a large investing

sheet marked wUh the usual blue grxy lines to

give a marbled appearance*

Ditfeinnum tcntatanum (Gottschaldt), Kott,

I %6: 2S7 and synonymy. Tckioka. 1967;

77.

Dide/miiodes lernatanum Gottschaldr.

IH9H: 64*.

New Record: Elliston Bay, Previous

Records: see Koa 1966;Tokioka 1967.

FIG. 36
Description: The living colony is bright orange,

although thjs is Jost in preservative. The spi-

cules are small and spherical with many very

short conical spines projecting from the sur-

face, 0.02-0.03 mm in diam. and very dense

throughout the test. Trie surface of the colony

Ls raised into mounds and ridges with common
cloacal apertures on the apex of the thicken-

ings. The primary cloaca! canals extend almost

to the basal test and usually arc posterior

abdominal, while there arc thoracic secondary

canals. Zooids occur in large dumps anchored

to the basal test by solid test material in which

the abdomina of the zooids aTe embedded,
while in the thoracic region there are separate

test sheaths enclosing each zooid and con-

tinuous with the surface test The surface test

is fairly thick. The mounds that are apparent

on the surface of the test are therefore

created by the great proliferation of zooids in

these areas, between the primary cloacal

canals. There are 51 colls of the vas deferens

around a single testis follicle. There is a long*

ova! lateral organ on each *idc of the thorax.

The branchial siphon is fairly long with dis-

tinct circular muscles.

Remarks' Although the common cloacal cavity

in these specimens is not as well developed
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as has been previously described for the
species, the .small spherical spicules help to

distinguish ii. Kott (1972b) was not able

to identity a "yellow crustostf* specimen of

the family Didctnnidae from West I. (near

Penguin Rock). Althuugh ihe gonads were
not mature in the West I, specimen it has

been compared with the present colonies from
l*J listen and is identical in every respect. In

particular, the cloacal system and the distribu-

tion and form ut the spicules arc identical.

Leptucfiiudes rehVutalus (Slither), Kott, 1972a:

J 8 and synonymy.

New Record: Investigator Strait (Stn. Y6).
Previous Records: see Kott 1972a.

De.srriprion: Spindle and stellate, purple and
orange, pigment cells are present in the surface

layer of test. Common cloaca! openings are

frequently and evenly distributed ov^.r the sur-

face The common cloacal system is extensive

at the oesophageal and posterior abdominal
level. The zoojds are of the usual form with a

posteriorly directed atrial siphon.

Lcptnclbtidcs fungiformis n.sp.

lype Locality : Outside Pearson l, t on
gravelly bottom mostly attached to shell or
rock Iragmenl.s, 9.i. 1969, 50 m, Shepherd.
Hotoyrp? find Cotype: SAM. E9U.

FIGS. 37. 38
Description: Two specimens are available from
the type locality. They arc about 6 cm high

with a rounded head There is a single cloacal

aperture terminally. There is a thick dense
layer of spicules in the WfaCe test, at the level

of Ihe branchial siphons. Spicules arc less

dense elsewhere in the head. In ihe stalk, the

spicules are more evenly and densely distri-

buted throughout. There is no surface layer of
bladder cells. The lest is firm hut not tough.

The test in the stalk is similar in consistency

but Is perforated by longitudinal spaces. The
primary cloaca] system consists of extensive

cavities posterior to the superficial znoid layer

surrounding a central core of test. Secondary
canals receive the openings of the posteriorly

directed atrial siphons and open Into the pri-

mary cloacal cavity. Zouids open to the sur-

face o\' the colony by a 6-Jobcd aperture. The
atrial apertures are posteriorly directed from
die posterior ihird of the thorax and have dis-

tinct circular muscle bands forming a

sphincter. A circular sphincter muscle is

present on the branchial siphon, but is pot quite

so apparent There arc also fine longitudinal

muscles on the thorax. There are 4 rows of
about S stigmata on each side of the thorax,

Eggs are large. The testis Follicle is apparently
undivided and the vas deferens is wound
around rt. The stomach i.s small and rounded.
The 7onids in these colonies are budding from
the oesophageal legion. Embryos are present
in a layer beneath the zooids, but none were
sufficiently mature to discern their form. The
posteriorly directed atrial siphons open into

the secondary cloacal canals rather than
directly into the common cloaca) chamber.

Kzmurks: Spicules are stellate and arc faiiiy

targe. Although closely related to Leptoclinidcs

tfa& in the development of the cloacal system,
the present species is distinguished by its larger

spicule^ and smaller zooids, by the single testis

follicle and by the smaller intestinal loop. The
present species is further distinguished by its

well developed .stalk. No other stalked species

Of (.eploditudes has previously been described.

Suborder PHIJEBOBRANCHIA
Family ?

Rrcmdr As well as the species of this -sub-

older listed below, specimens of an un-

desenbed colonial species have been taken
from stations VI R, Y19 and from two other

locations, all in Investigator Strait The
specks will he described and its phytogeny
discussed in a subsequent publication (Kott.
in press (!))•

Family ASCIDIIDAE
Ascidia thouipsooi Knit, 1972a; 27,

Nrw Rrcord El I iston Bay. Previous
Records: see Kou 1972.1.

Descrfpriotr Individuals arc the usual oval,

laterally flattened shape, lying mostly on !hc
left side. The body is pinkish and shows
through the -firm translucent test. There arc

no muscles on the left side of the body. Body
musculature is present as an irregular network
on the right or upper side of the body, stopping

abruptly at the endostyle. and no muscles were
delected on the left side of the body. There is

not a row of short, parallel bands around the

ventral and dorsal border as in A. \ydncyenm.
The periiubercular area is very shallow. The
dorsal lamina is double in its anterior part and
is ribbed on the left side onlv, The branchial
sac is simply folded between each longitudinal

vessel and there are simple papillae at the junc-

tion of the longitudinal and transverse vessels.
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Fig. 33. Trididemiwm cerebriforme. Spicules.

Fig. 34. Trididemnum spicMlatam. Spicules.

Fig. 35. Polysyncruton magtrilarvttm. Colony.

Fig. 36- Didernnutn ternatanum. Spicules,

Figs. 37, 38. Leptaclimdes fungiformis. Fig. 37.—Colony. Fig. 38.—Spicules.
Figs 39-41 Metandrocarpa indica. Fig. 39.—Individual Fig. 40—Mesial aspect of stomach. Fig. 41.—Later aspect of stomach.

Fig. 42. Symplegma arenosa. Individual.

Fig. 43. Sfolomca australis. Gut loop and stomach.

Figs. 44-46. Stolonica tmncata. Fig. 44.—Individual. Fig. 45.—Body removed from test to show hody
musculature. Fig. 46.—Gut, gonads.

Figs. 47.48. Polyandrocarpu sirmrtunx. Fig. 47.—Colony. Fig. 48.—Gut^ gonads.
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Remarks: The present species is distinguished

1>y the condition of the dorsal lamina and the

body musculature,

AKcWJta sydncytnsls Stiropson. Kott. 1972a; 24
and synonymy.

New Records: EUistoa Bay. Iuvestigator

Strait (Sin. Y18). For Prcvloux Records,

Oesoipthn, sec Kott 1972a.

Order PLEUROGONA
Suborder STOUDOBRANCHIA

Family STYELIDAE
Subfamily polyzoinal.

MeiNndrncnrpfl tndtca n.sp,

Type Luxation: Investigator Sualt. (SLn.

Y6), 23 m, scattered low reef with shell

viikJ patches and strong surge, Watson.
Uofonpei NMV\ H159. Pamvpc: NMV.
H158.

FIGS 39-41
Description* The colonics consist of sessile,

round, laterally flattened, sandy individuals 5

rrrrn fn diarn., il.xed to n common basal stalk

which sometimes expands into a wider mem-
hrone. The present colonies invest an algal

stem. The zooids are close to one another but

each ix entire and separate and the tests do
not adhere. The test is thin and fairly brittle

with embedded sand. Hoth apertures are an-

terior and fairly close together. The branchial

aperture is sessile and the atrial aperture is

on a pointed siphon directed away from At
branchial aperture, The body wall is very

delicate and closely adherent to the test. It has

a fairly dose mesh ot very fine muscle tlhre-s

continuous all over the body. The branchial sac

has 4 internal longitudinal vessels on each side

with <>-K stigmata per mesh, crossed by pai as-

tigmatic vessels, and there arc 9 such rows of

stigmata, the guc forms a simple open loop

across the posterior $nd of the body and the

rectum is produced anteriorly toward the base

oi the atrial siphon The stomach is large and
has about 16 conspicuous stomach folds. Theie
is 3 longitudinal ridge along the lateral aspect

of the stomach, which continues to form a

long curved caecum in Ihe gut loop, On the

posterior side of this longitudinal ridge, the

stomach folds are parallel to it. The folds on
the anterior aspect of the stomach, however,
extend more obliquely and terminate againsi

this eaecal ridge so that they do not extend

continuously from the pyloric to the cardiac

end of the stomach, The anal border is smooth.
The dorsal lamina is plain. Unfortunately no
gonads were detected.

Rewarks; Species of the genus Metandromrpu
Mkhaelsen, 1922, have been described with
5-10 internal longitudinal vessels, and male
and female gonads on both sides of the body.
Although the present species has only A
internal longitudinal vessels and the gonads
are noi developed, its stomach is similar to

that found in M . dura ( Rilter) and M
ew'charUeni tRiltcr &. Forsyth) both from
California (see Van Name 1945). In both
these species the stomach has a longitudinal

ridge continuous •with ihe pyloric caecum and
against which the stomach folds terminate. In

other genera of Poly^oinae, e.g., Allocororpo,
Theodnrella and Pnlyum % although there may
sometimes he a small number of internal

Jungiiudinaf vessels, the stomach is barrel-

shaped with parallel longitudinal folds.

Symplegtua arenosa n.sp.

Type Locution* Off Waldegravc I.. Shepherd.
Hofot \-pe ! SAM , K904. Paratypc ; SAM

FIG. 42
Description-. The colonies arc formed of
sessile, sandy individuals, more or less pillar-

shaped but laterally flattened, the zooids tatler

than their width. They are fairly closely placed
but arc entirely separate and arise from a

sandy basal plate formed of a tangle of basal

stolons Both apertures are close together on
the upper tree end of the body in a circular,

sand-free, area of very thin test. The rest of

the test is encrusted with sand. When the
zooids arc contracted, the stiffer. sand-

encrusted, lest on either side of Ihe apertures

is drawn together across the openings which
then appeal: to be depressed in a longitudinal

slit oa the supper surface. The body wall has

strong muscles around the anterior part of the

body, consisting of longitudinal bands radiat-

ing from both ihe siphons and short, trans-

verse hands extending across the mid line

dorsal and ventral to both of the siphons,

These short transverse bands (as in Agni'riu

$!ci\ant: Kott 1 96'9h) are instrument til in

drawing together the protective test across the

aperture. There are 4 internal longitudinal

vessels on each side of the body and 15 row*
of stigmata, these are not crossed by paias-

ftgrnatic vessels. There arc 6-8 stigmata in

each mesh. The longiiudinid muscles extend
only about a third of the distance down the
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body The gut lorms a very short loop across

The posterior end of ihc body and the rectum
is long and extend*, anteriorly toward the hose

of the atrial siphon. The stomach is short and
barrel-shaped with about. 14 longitudinal folds

and there is a short straight pyloric caecum
connected to the anterior limb at the gut loop

by ,i divided ligament and blood vessels (see

SympitRma Oceania Tokioka. 1961). There i3

.ilsn a connective between the stomach and the

intesLinc. Unfortunately no gonads are

developed in the present specimens,

Remarks'. Although the present species

resembles MettOidtncarpa indica in the

presence of 4 internal longitudinal vessels in

the branchial sac and in the shape of the body,

it differs in the body apertures, the body mus-
culature, the shnpc of the stomach and pyloric

caecum, and in the length of the em loop. In
the present species, the stomach, as well as the

number of internal longitudinal vessels,

resemble the condition in (he genus Sym-
ple.Qmu; and in Sympiegnia Oceania Tokioka,
1961. from Noumea, the arrangement of the

pyloric caecum and its ligaments and Ihc con-
nective between the stomach and the intestine

are identical with the present species. .Although

Symphgmu \pp. are not usually upright as in

the present species, they 3 re joined to basal

stolons which form a mesh and cross one
another and an upright form has been des-

cribed once previously, viz; Symplegma viride

stolonica Verrill (see Van Name 1945).

The condition of the apertures is very
specialised and the disposition of the body
musculature to serve the protective device

described above has not previously been re-

corded in the family Styelidae, although similar

mechanisms are developed in the families

Agnesidae (see Kott 1969b) .and Molgulidac
(see Kott 1972b).

Stolonica austraiis Mtchaelseq, JCott. 1972a: 28
and synonymy

New Record: Elliston Bay. Previom
Record?: see Kott 1972a.

FIG. 43

Defcriptian: In colonies recently collected
from Tipara Reef (Spencer Gulf), there is a
single row of hermaphrodite gonads anteriorly

on both sides of the body, but posteriorly there

are rather irregular scattered series of simple
testis follicles. There is some variation in ihe
apparent shape of the stomach. from pyriform
to barrel-shaped depending on the condition

of ihe body wall covering the cardiac end,

The caecum is only of moderate size and
curved

Sluluaica trumahi n.sp.

Type Location: I km north-west of VValdc-

grave I. on rockv bottom with sand patches.

JJ m, 1 1 .v. 1 97 1 , Shepherd. Holatype :

SAM. E»93. Pamtypes: SAM E894 t E900.

FIGS. 44-46
Description: Colonies comprise rounded,

sandy, individuals joined by basal stolons. Each
individual is spherical, sessile, and about 1 cm
in diam. The apertures are both anterior on
the free end of the body, and are present in

conspicuous transverse interruptions to the

rather solid sand encrusted test, so thai each

aperture is surrounded by delicate, thin test

which can be withdrawn and covered over by

protective sand-strengthened lips. The body
wall is tairly muscular, with longitudinal band<
radiating from both siphons, extending over

the rest of the body. There is a broad band of

circular fibres around the anterior end of The

body and associated wiih the protective clos-

ing mechanism described above. There ale

also circular fibres around ihe posterior end
of the body, There are 3 branchial folds on the

.right and 3 on Ihe left, ah hough they all tend

to lade out posteriorly, especially the most
dorsal folds. The internal longitudinal vessels

arc arranged according to the following

formula:

DL 0(lO)5tV)5(6)6 E

There arc H-2 stigmata per mesh, although

these are set slightly obliquely in relation to

the interna! longitudinal vessels. The gut forms
a simple transverse loop with the rectum turn-

ing slightly anteriorly. The stomach has a large

number of very fine longitudinal folds, and the

whole extent of the anterior border of the

stomach is produced into a tube of gradually

decreasing diameter, lined internally with glan-

dular folds in parallel with those lining the rest

of the stomach wall. This tube forms a curve
in the gut loop and terminates in a pointed

caecum. The anus is bilabiate. On the left hand
side of the body, anterior to the gut loop, there

may be 5-6 elongate -and sometimes branching
testis follicles, terminating dtstally in the long

slender duct directed toward the atrial aper-

ture. On the right hand side of the body, there

are similar testis follicles arranged around the

posterior half of the ventral border and around
the posterior border of the body. Some of these

testis follicles are also associated with an ovary
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of 2-3 egg*, lying on the mesial surface of

the distal end of the testis and opening by a
short wick oviduct, while the seminal duct

curves around and for most ol Ms length lies

free in the peribranchiai eaviiy. There are Up
tn b hermaphrodite gonads or this lype in the

centre of the row of gonads on the light side

of the body. Larvae arc present in the right

peribranchiai cavity. They have uiiadiatc

papillae ami appear lo be or Ihe type generally

associated with the Poly/oinac <sec Millar
I960).

Remarks: The most unusual production of the

anterior aspect of the stomach to form the long

curved caecum in the gut loop 1$ quite dis-

tinctive, The long branching testis follicles are

also unusual, while externally the highly

specialised device to protect the apertures,

each located in a transversely onentcd strip of

unmodified lest, by withdrawing them beneath
the firm sand-hardened lest is unique. Closing

mechanisms as described above for Syntptegmct

urenosu n.sp., and for species in the families

Molgulidae and Agnesiidac, usually involve

both apertures simultaneously. The test is black

and can be seen ih rough the encrusting sand.

OcuJiuaria auttralfe Gray Koll, 1972a: 29 and
synonymy.

A'etv Record; OH Waldegrave 1., Elliston

Bav. For Previous Records, Description, see

Kou 1972a.

Polyaudrocarpa shnuluns n.sp.

Type Location: Investigator Strait (Sin.

V6. Y19), 23 ttu on scattered low-reel with
shell sand patches and strong surge, Wuison.
Further Records: investigator Strait (Stn,

YI9). Elliston Bay. St. Francis I. Holo/ype:
NMV. HI62. Paratypes: NMV, HlnO.
HI6U H163.

YiC.%. 47, 4R

nruriptioiv, The colonics form tight aggre-

gates of individuals about 1 cm in diam. The
living specimens are reddish brown, tipped with

black, although preserved specimens are black.

The test is thick with a slight sand encrustation,

although this is nut present internally where
the test of adjacent zooids is confluent. Both
apertures are sessile. Ihe branchial aperture

is terminal and the atrial aperture antenv
dorsal. The body wall is very muscular, with
ujmosi continuous layers of longitudinal and
circular muscle bands. The branchial sac has
4 low folds wiih crowded, very thick, internal

longitudinal vessels. The transverse branchial

vessels arc also thick so that the branchial sac

is & very tough organ in this species. Jjongi-

tudinal vessels are arranged according to the

following formula;

E 1(n)1<9)l(K)l<9)n DL
The body musculature is especially thick

ufound ihe apertures, The gut forms a small

closed loop in the posterior end of the body
and the rectum extends forward lo the atrial

aperture to form a secondary loop. A round.

Hat-topped, endoearp completely occupies the

primary gut loop as in Folycat't>« peduticuluut.

The small, pear-shaped stomach has internal

glandular folds. The anal border has 4 some-
times indented rounded lobes. The gonads arc

Hat, ilask-shapcd ovaries opening by a short,

wide, oviduct directed towards the atrial nper-

lure and overlying two rows of testis follicles

with 5-6 follicles in each rnw. The duels Of
each testis follicle join a common duct that

tuns along each side of the ovary lo join

together and open into the peribranchiai cavity

on the mesial aspect of the shurt oviduct. Ihe
gonads are embedded in thick body wall. There
are up to 5 of these gonads on Ihe J eft side of

ihe body, usually in a single row anterioi to

the gut loop. On the right, there are up lo 9
gonads usually arranged in 2 rather irregular

rows.

Remarks: This species is very reminiscent of

Polycurpa peduncu lata. In view of the tight

•iggregatcs and continent test and the absence
of sand between adjacent individuals how-
ever, it is clear that colonics form by vegetative

reproduction rather ihan by aggregation of a
number of solitary individuals. The process ol

vegetative budding tu lorm these colonics is

prohiibly associated with the small siz^ of ihe

mature individuals, thus limiting the number of

internal longitudinal vessels in the branchial

sac and the number of gonads on the body
wall.

PotvaiidroL-arua toptrfami (Hcrdman). Kott,

1952: 250. Millar, 1963: 7.50.

(nmdsiria lapidosa Hcrdman, 1899: 99
New Record: Investigator .Strait (Stn Y19),
Previous Records: Vic. (Port Phillip Heads,
Wcsternport)—Millar 1963. N.S.W. (Port

Jackson)—Henlman 1899; Kott 1952.

Description: The present specimen is a large,

sandy, plate-like colony wiih the tipper surface
slightly concave. 9 cm in diam. with a maxi-
mum thickness of 2 cm, fixed by a large pan
of the basal surface. The surface of the colony
is smooth and sandy without conspicuous
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swelJings or furrows. The zooids arc long, but
both openings are on the upper surface, There

are 4 long branchial folds of veiy varying

height and internal longitudinal vessels are

arranged according to the following formula;

DL (10)1(3)1(7)1(4)1 H
The gut extends in a simple arc from the

posterior end of the body to the anterior atrial

aperture. There arc 12 internal longitudinal

stomach folds. The gonads are elongate and
arranged along either side of the endostyle.

Subfamily botrylunau

Botrylloides leachi (Savigny). Kott, 1972a: 29

and synonymy.

New Records: Flliston Bay. ofr Waldeerave
I. For Ptevious Records, Description, sec

Kott 1972a.

Botxylloidcs inagnicoeeum H^rimeycr, Koti,

1972a; 30 and synonymy.

New Records' Waldegravc 1 M Pearson T. For
Previous Records. Description see Kott
1972a,

Borryitits schlosseri (Pallas) Koll. 1972a; 31

and synonymy.

New Record' North of Waldegrave I. For
Previous Records* Description* see Kott

1 972a,

Subfamily styf-unae

Slvela pHcata (Lesueur), Kott
t
1972b: 239 and

synonymy.
Ascidia pHcata Lesueur, I $23: 5.

New Record: Coffin Bay, For Previous
Records, Description, sec Kott 1972b.

Slyela pedaia (Herdman).

Poiycarpa pedata Herdman, 1881: 71.

Tokioka, 1958; 322 and synonymy. Kott,

1964; 137.

Pandocia pedata Hartmeyei. 1909-11:
1360.

Styela whifelewi Kott, 1952; 213.
Tethvum whitelegii Hartmevcr, 1909-1 1j

1164.

New Records' Oh* Waldegrave I,. Pearson I.

Previous Records: N.S.W. fPort Jackson,

Port Stephens, Port Curtis)—Herdman
1899; Kott 1952. <j>td. 'Morrton Bay t

Great
Barrier Reef)—Hastings 1931; Kott 1964.

Indonesia—Pizon I9u*. Pb ill ipioes—Herd-

man 1K81: Van Name 1915. Japan

—

Tokioka 1958.

FIGS. 49. 50
Description: The preserved specimen is orange,

the test f% tough and leathery, with longitudinal

ridges without any foreign bodies attached.

The body is of characteristic shape, expanded
postero-dorsally. Both apertures are directed

upwards and Ihc branchial aperture, on a
siphon continuous with the upright ventral

surface, is often recurved. The atrial aperture

tsr also ou a short siphon above the postero-

dorsal expansion of the body. Basally the test

h extended into prop-like roots. The body wall

is muscular. The dorsal tubercle is oval with

numerous separate circular openings giving it

q porous, sponge-ltke appearance.

Up to 21 internal longitudinal vessels are

evenly spaced on the folds, and 3-7 internal

longitudinal vessels are present between the

folds. There are f>-8 stigmata per mesh. The
gilt forms a fairly wide loop with tall endo-
carps enclosed by the loop. The stomach js

elliptical with longitudinal internal glandular
folds. The anal border is lobed.

There are 3 branched and ramifying gonads
on the left above the gut loop and up to 9
on the right. The gonads arc embedded in and
occupy most of the body wall except where
the gut is present on the left. Tall endocarps

are present over the body wall between the

branches of the gonad. The gonads have
testis foLHcles closely applied to either side of

the ovary.

Remarks: The gonads and endoearps of this

species aTe very similar to the much branched
and ramifying gonads of S. ramificeua Kott,

1952, which has also been recorded from
Moreton Bay. 5. ramificata is, however, a very

much smaller species heavily encrusted with
sand and shell, with a continuous V-shaped
opening on the dorsal tubercle, r narrow gut

loop and a longer rectum than in the present

species. A similar dorsal tubercle is present in

ptdytarpa annua (Quoy & Gaimard) (see Van
"Name 1918) which is also similar to the

present species in other characters. It U dis-

linguishcd mainly by its short, typically pnly-
carp gonads in contrast to the long ramifying
styelid gonads of the present species, Styela
psdatu, therefore, has a wide distribution from
the Philippines and Japan and around the

eastern seaboard of Australia to the Great
Australian flight. It overlaps with P. aurafa in

the Phillipincs and on the east coast of Aus-
tralia.
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Polycarpa dnctor (Qaoy &. Gaimard), Kult,

I9M. 134 and synonymy.
Ascidia tinaor Quoy & Guimard, 1834:

608.

New Record: Off Waldegrave I. Previous

Records: see Kott 1%4.

Description: A single specimen only is avail-

able. It is large and slightly damaged. The test,

however, has the usual hard, brittle, sand-

cneruslcd term characteristic of the species.

The specimen is laterally flattened, with the

atrial aperture hall way down the dorsum, The
apertures are sessile. The dorsal tubercle is

laige with a complementary slit. The branchial

sac has 4 very narrow folds. Gonads were not

detected in the present specimen,

Remarks: The present species had not pre-

viously been taken further south than Port

Jackson. It does occur commonly on the north-

west and north-east Australian coast, in the

East Indies, and off Japan. The form of the

dorsal tubercular slii, broken into several

parts, has previously been described in speci-

mens from Japan and the East Indies.

Polycarpa pedunculata Hcilcr. Kott, 1972a: 35
and synonymy.

New Records: EJIiston, N-W of Waldegravt?

I., 22 m off Waldcgravc I., Pearson I., Inves-

tigator Strait (Stns. X9, 15, 19. 21, 25. 27;.

Y6, I2J 23; Z9, 1I)
:
Emu Bay (Kangaroo

I.). For Previous Records, Description, see

Kott 1972a.

FIG. 51

Remarks; -Specimens in this collection demon-
strate the full range in external appearance,

from sessile to stalked individuals, from brown-
ish to black individuals. In general, the stnlk

of specimens i'rom Investigator Strait is longer

than that found in specimens from Si. Vincent
Gulf, and many of the specimens are super-

ficially very similar to specimens of Pyura
scorexhivnsis with which they occur, demon-
strating convergence in their external appear-

ance related to the environment.

Polycarpa clavufci Harluieyer. Kott, 1972a: 33
and synonymy.

New Records: Waldegrave T.> 22 m off

Waldcgrnvc I,. Pearson I., Investigator

Strait (Stu. Y21 ). For Previous Records,
Description, see Kott 1972a.

Family PYtJRIDAE
Pyurn spinifcra (Quoy & Gaima/d), Mtchael-

scn. 1922: 390 (part: Port Jackson speci-

mens). Kott, 1952: 269; J972ai 39.

Ascidia spinifcra Quoy & Gaimard. 1S34:

617.

Rohenia ausnalicnsh Carter, 1885; 197.

ftolrenia tubercatata Herdman, 1 891 : 511;
1899; 17.

Cynthia mnltiradkata Hcrdman, 1 899:

30.

Roltenia spinifera Michaelsen, 1905: 72
(part: not ft. gihbosa) .

Roltenia spinosa var. intermedia Michael-

sen, 1908: 190.

Pyttra glbbosa vat. intermedia Michaelsen,
1922: 390.

Pyura australiensis /. svpica Michaelsen

& Hartmeyer, 1928: 410.

New Records: Off Waldcgrave I., Investi-

gator Strai I. ( Stns. Y 1 9* Z? ) . Previous
Records: W. Aust. (Albany)—Quoy &
Gurnard 1834. S. Aust. (St. Vincent Gulf)
—Kott 1972a. Vic. (Port Phillip Heads,
Portland Harboui, Cape Woolami. Bass
Strait )—Carter 1 885; Michaelsen 1 905.

N.S.W. (Port Jackson)—Herdman 1899;

Kott 1952.

FIG. 52

Remarks: "Minute scale-like spines are present
on localised ridges in the branchial siphon. The
branched kerarose fibres (sec Carter 1885)
and Michaelsen & Hartmeyer 1928) are pre-

sent in the body wall and stalk. They are
similar to spicules found in Pyura slolomfera
(see Millar 1962). The specimens are invar-

iably covered with a sponge {Hatisarca; see

Carter 1885).

Pyura australis (Quoy <& Cnimnrd),

Pyura australis subspecies uustraiis Kolt,

1 972a: 39 and synonymy.
Pyura austrafts var, parvispinatis Ron

,

1952: 268.

Hohr.nia pjhhnsa Hcrdman, 1899: 19.

New Records-; Off Waldegmvc In N.W. of

Waldegrave 1,, St Francis I., Pearson I.,

Investigator Strait (Sinn. X27, Y2D, Emu
Bay (Kangaroo 1) For Previous Records,
Description, see Kott 1972.

HG. S3

Remarks: The principal character on which the

distinction between the two subspecies. P. <itis~

tralis typica and P. australis parvispinatis, was
based is the condition of the anal border. A
careful examination has shown that in ibis

group of species die terminal part of the rec-
tal w,-i!| always has flat folds projecting into the
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lumen us described for P. wMroh's pqrvfc
pinatis Koli. 1952. These folds are usually

extended beyond the an^il border into rounded
lobes which arc often long and finger like and
sometimes subdivided. Occasionally, however.
they do not extend outside the anal -rim. There
is no constant condition observed for any
group of -specimens in regard to the anal bor-

der and it is concluded that subspecies are not

indicated. The slight difference in the length of

the branchial spines <Kott 1952) is not signifi-

cant. These are conical and only slightly curved

and arise from a long oval base. 0.02-0.03
mm long, and their length along the spine is

0,02-0,04 mm. The largest spines are nearest

to the apertures. Typical stelfatc spicules, 0.02

mm in diam. -are always present in the test

and siphonal lining and distinguish the species

Pyura partlydcrmulina (Herdman) s.sp drnschh

nom. nov,

Balwtua pachydermaihru Herdman, IS8I:

HI. Drasche, IHR4: 370. Herdman. 1809:

16. ?Herdman & Riddell. 1913: 875.

Pvura paeh vdernm t inn v*u\ gibbosu Kott,

1952: 265."

New Records-. Waldegrave I.. Elliston Bay.
Previous Record t: W- Aust (CoUesloc to

Albuny), Vic, (Julia Percy T. Flinders,

Walkerville)—-Kott 1952. N.S.W. (Kiama,
Port Jackson)—Drasche 18S4; further speci-

mens in Australian Museum.
FIGS. 54, 55

Description: Typical specimens with dumb-bell
shaped spicules and Cringed anal lobes. The
siphonal spines arc produced into a long
pointed have which is distinct from the rounded
base in P. uustruUs, or the flattened sc.rfe-like

base in P. splnifera, Michaelsen (1905. 1908.

1922) and Michaelsen Si Hartmcyer (1928)
attempted lationalisation of the relationships of
the species Pyuni pachydermatina, P. $ibbosa
and P. splnifera and their synonyms, on the
basis ur external appearance, condition of the

stalk atid of the dorsal tubercle, .and ihc

presence or absence of .spicules. A study of
he group in Australia has shown that the form
ot the spicules and siphonal spines, supported,
within certain Jtmits. by the form of the anal

border, provides the only reliable character on
which to distinguish the species, Michaelscn
& Hartmeyer (192S1 characterise P. pocky-
dermnrioa by the presence of a smooth apal
border, complicated dorsal tubercle, and dumb-
bell shaped spicules. This is only true, how-
ever, for the New Zealand subspecies P.

pachydertnatina typicv since although the

dumb-bell shaped spicules arc always present,

the Australian forms never have a smooth anal

border. The dorsal tubercle may be a less com-
plicated double spiral cone. Thus Pyura gib-

wntti Michaelsen & Hartmeyer 1 92H ( type

specimen: Cynthia g&taso Keller. 1878, from
Bass Strait) with ana! lobes and dumb-bell
shaped spicules falls within the definition ot

P. parhydetmadha and Heller's specimen be-

comes the type ot the subspecies P. pachyder-

nuo'ma gi'hbostt (not P. ptuhydet marina Bar.

ffibhosa Kurt, 1952), Pyura gibhosa intermedia

Micbaelsen, 1922 < >P spiniferu intermedia

Michaelsen, 1905) from Backstairs Passage, S,

A list., together with R spinlfera rypica (part:

P, tubercnlutu Herdman) from "New South
Wales, neither of which have dumb-bell shaped
nor stellate spicules, are consequently syn-

onyms of P, i pint/era. rather than of P. puchy-
dermaUna gibbosa. Pyura pachydermatina
draschli is distinguished from P, pachyder-
matina ffibhosa (>P, packydermatina inter-

media; Kott 19521 (which has shallow anal

lobes) by its fringed anal border. F, Paebyder-
marina gthboxa overlaps the present subspecies

from Bass Strait to Port Jackson, anil extends

further to the north. The western limit for P.

pachydermiaina draschii is not at Walketville,

Victoria, as Kott (1952) had suggested, tince

it extends to Western Australia.

Pyura scoreshtai&is Kott 3972a: 36.

New Records' Pearson I.. Investigator Strait

(Sens. X9, II. 15, 17, Y14). Previous

Records; see Kott 1972a,

Description: Specimens available show a wide
range in the length of stalk and in the develop-

ment of the rooting processes at The base of

the stalk. These sometimes form large sandy
lamellae as the roots spread and sand adheres

to them. The apertures are always close

together on the upper surface, although the

pronounced ridge between the apertures pre-

viously desenbed (Koli 1972a) is not always

present.

Pyura irregularis (Herdman). Kott, 1972a*

38 and synonymy.
New Record: Investigator Strait (Sin. Yb)
For Pteiioas Recotxts, Description, see Kou
1972a.

Pyura feitdata asp.

Type Location*. Investigator Si rait (Stn.

Y21). 30 m. scattered, low. on pebble reef
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Fifis.

Fig.

Fig.

Fig.

Figs.

Figs.

Fig.

Fig.

49-50. Styda pcdala. Fig. 49.—Individual. Fig. 50—Gonads from left side of body.

51. Polycarpa pedimvuluta. Gonad showing flask shaped ovary and testis follicles.

52. Pyura spinifera. Fig. 52a.—Branching spicules from body wall. Fig. 52b—Branchial

spines.

53. Pyura australis. Spicule and branchial spines.

54. 55^ Pyura pachydprmauna. Fig, 54.—Dumhell shaped spicule and branchial spines. Fig-, 55.

—Anal border showing internal folds from rectal wail.

56, 57. Pyura iemiata. Fig. 56.—Longitudinal section to show sandy coating around body,—Fig.
57.—Body opened around ventral surface, branchial sac removed to show branchial
velum, tentacles, dorsal ganglion, gut and gonads: branchial sac (bs); body muscles
(bm); branchial velum (v), branchial tentacles fbt); dorsal tubercle (dt); dorsal gang-
lion (dg); dorsal lamina (dl); intestine (i); gonad (g); base of the atrial siphon (as);
anal opening (a).

58. Herdmania momus. Individual.

59. Motgula eftistoni. Gonads, gut loop and kidney on inner surface of body wall.
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with sanJ patches. J. IVutxon. fiolotvpe:

NMV, HI 56

FIGS, 56, 57
Description: The species appears 1o occur in

aggi-egaies. The hoJotype, however, is the only

complete specimen available and only small

parts of at least two others were obtained when
the specimen was broken from its substrate.

The outline of the individual is not obvious

superficially, since it is completely surrounded

by a sandy coat 1 cm or more thick. The test

is very thin, without wrinkles, and minute
hair-like extensions of the ten arc seen extend*

int; across a. narrow space between the sandy
coating and the test. It is probably these hairs

which enmesh the sand forming the thick coat-

ing around the body. The narrow space
beuseen the outer surface ot the test and the

sandy coating is occupied by various commen-
sal worms and echinoderms.

The animal itself consists of a club shaped
body narrowing lo a lone terminal branchial

siphon The atrial siphon is twice the length

of the branchial siphon and extends forwards
from the dorsal border of the body in the

anterior part of the posterior third of the body
length and opens level with the bronchial open-
ing. Excluding the sandy coat, the body is 1

cm deep from us dorsal border at the base of

the atrial siphon to Us ventral border. The
length of the atrial siphon is 2 cm. Owing to

the gradual narrowing of the body to the base

of the branchial siphon, the body appears to

have two long diverging siphons of equal

lengih.

The body wall Is very muscular. Branchial

tentacles are present at the base of the

branchial siphon half way between the exter-

nal apertiiTe and the base of the alrial siphon.

Just anterior to the Ting of branchial tentacles,

which are 3 times branched, there is a large

muwcular velum protuding into the lumen of

the branchial siphon. The dorsal tubercle is

in the base of a very long narrow perktiber-

cular area extending half way down the
branchial sac, It is a very small, simple U.
The elongate dorsal ganglion js associated with

the base of the atrial siphon just posterior to

the dorsal tubercle. There arc 9 branchial folds

with internal longitudinal vessels arranged as

follows:

E(4)n(7X)(13)K15)2(16)3(2)Kl6)2a3}0(7)DL

The gut forms a simple loop in the posterior

end of the hody. There are minute, branched,
liver tubules in the pylonc region and the
body wall covering the ditfa) portion of the

rectum is ptoduecd into a pronounced non-
muscular atrial velum so that the bilabiate anus
actually opens into the base of the atrial siphon
beyond this velum. The branchial velum bas

verv strong circular muscles in its basal half.

The body musculature is very strong, with

outer circular bands forming an almost con-
tinuous coat external to strong well-spaced

longitudinal muscle bands. The gonads consist

of about 7 or 8 pairs of polycarp-likc *acs

cither side of central ducts in the- gut loop on
the left and m u corresponding position on the

right side of the body.

Remarks: This quite extraordinarily modified
species is in most essential aspects typically

pyurid and resembles Pyura cattceltatn Brewin
<see Kott 1971) in the thick sandy coating

created by sand enmeshed by the long test

hairs all around the body. Its most conspicuous
character is the very lon£ atrial siphon and the

narrowing of the anterior part of the hody
so that the branchial aperture is also pro-

duced upwards to a level with the atrial siphon,

so that the incurrent ciliary slrcam is not ob-
structed by the sand being accumulated around
the body. The thick, sandy coating is so dense
and so rigid that h is hard to imagine how the
animal is able to increase in size. It is probable,
however, that the commensals present between
the sandy coating and the test constantly irrr-

gate this area and thus maintain the space into
which the animal can expand as it growv
These commensals are therefore probably
essential to such sand covcresi species (see

also Pyum caneelItitu; Kott 1971).

Halocymhta hispida (Herdman). Kott 1968: 76
and synonymy; 1972a; 41.

New Record; Investigator Strati (Stn. X19J.
For Previous Records, Description^ see Kofl
1968.

Herdmania momus (Suvigny). Koti, 1972a;
41 -and synonymy.

New Records: Off Watdegrave I., St, Fran-
cis I,, Pearson 1., Investigator StraiL (Sui

X17). Spencer Gulf, For Ftevwivt Record*,
Description, see Kott 1972a.

Reontrks. There is the usual great range In size

of individuals. Smaller specimens are more or
less upright with transparent tesl and ±hon
furrowed siphons. Larger specimens become
flaccid and opaque.

CtcnScclla antipoda Kott, 1972a; 44.
New Record; Investigator Strait f label

illegible) For fre\'fous Records, Descrip-

tion see Kott 1972a
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Remarks: The distal part of the gut loop is

distended with mud. Jn one large specimen the

gonads on the left side of the body arc enclosed

in the gul. loop. In view ot the agreement wiilt

the type Specimen in all other aspects, this

musl lie regarded us nn individual variation

Morula eflfctoni n.yp.

lyt*e Locution: Ellistou Bay. in caves out-

side bar, >ubjeci m strong swell, 14.v. 1971

ttofotype and Para<yites\ SAM. E907.

FIG. 59

Hescripi ion'- Small Nundy spherical individuals

were found adhering to F,nht*nimama auswttii

and sometimes forming aggregates. Both aper-

tures are present fairly close together -nn the

upper su trace and ate directed away from one
another. Very delicate muscles radiate out

trorn the sjphons. There are internal circular

muscle* around the branchial and atrial

siphons- Theie arc 7 branchial folds on each
<ide of the body, with h meshes along each

fold. Each mesh contains a primary spiral in-

fundihulum, which subdivides into two half

way up into the fold. There are 3 internal

longitudinal vessels arranged along the fold.

There is the usual long gut loop open at the

pole and a short curved kidney on the right side

of the body. The gonads COnsi«t of a circular

ovary with a short, wide, duct directed dor-

saiJy. Testis follicles are present along the

proximal border of the ovary and join into a

very short va.s deferens which opens into the

peribrancbial cavity on the mesial surface of

the ovary. The right gonad is in the middle of

the hudv wall and the left gonad is in the

secondary gut loop. The specimens are about

5 cm in dinm.

Krntifrks: I lie position anil form of the gonads

with the verv short vas deferens opening on the

surface of Hie ovary are distinctive. Anural

ernhryos a.rc present in the. peribronchial cavity.

Molgiila stibuloisu Quoy & Gaimard 1S34: 613.

Koil, 1972b: 248 and synonymy.

JVW R?<ord. fclliston Bay. For Previous
HtTorrh, f}fsaiptinn

}
sec Kotl 1972b.

t hantirtrislns of the Fauna

An outstanding feature of the fauna is the

large number (23) of species in Hie relatively

primitive Aplousohranchla. Polychoridae,

Clovdininae and Huherdmanima^. in which

common cloacal systems nte not developed, A
further 7 species uto secondarily colonial

species of Styelidac, one is a colonial phlcbo-

bianch species; three are aggregated pyurids;

and there arc two aggregated species of the

family Molgutidne. Thus about half of the

species present, although colonial in habit, pic-

serve their own independent openings and do
not form cloacal systems. They do, however,
demonstrate remarkable morphnlogical adap-

tations in the arrangement, orientation and
operation of their apertures to maximise their

reactions with the environment. Colonies of

Ritierellu henhnunia, PJacemela vllistom n.sp.
t

and the new colonial phlehohranch species are

of special interest in that the /ooids are

arranged in parallel, so that their branchial

and atrial apertures are respectively located on
different sides or at different ends of the

colony. Some benefit can accordingly be

derived from mutual reinforcement of feeding

currents. One would expect that the exact

orientation "f these colonies would be such

that prevailing currents could also reinforce

the ineuncnl anil exeurrent ciliary streams,

These species and many of the. Clavclininac.

together with the new species Mctandrorurpa

iridic**, Symplegma uretiosu and Stohftica tnm-
cata, all have specially adapted body muscu-
lature to operate sophisticated siphonal appara-

tus. Adaptation ol the nervous system to serve

the specialised musculature cart also be
expected, fn fact, in both Pyura fetufithi and
in the new colonial phlcbobranch specie*, the

neural gland and ganglion are located pos-

teriorly in association with an unusual
posterior position of the atrial siphon.

None of the species discussed above arc

encrusting anil most favour habitats under
ledges and in crevices or caves. There arc

only 1K species with highly evolved cloacal

systems that have achieved a degree of inde-

pendence of the environment ami, with only 4
exceptions {Didetutwm eandidiwh O, most'lryi,

Tndtdemmon sptctdanttn and BotryJlus s<-hlos-

scri).. these are gfeg bulky or stalked (rather

than encrusting) and favour habitats tinder

ledges or in crevices or caves.

Ihe majority of the solitary stolidobranch

species that arc present arc stalked and able

to maximise their reactions with the environ-

ment hy moving on their stalk with the current.

There aie only few solitary bottom-living

species (Ascidia xpp,, Pofymrpa nncwr,
CteniceUa antipodal or large fixed species

(JfsrdtnanM womas, Sryrla prdota)

.
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Fig. 60. Map of South Australian locutions from which specimens are recorded.

Zoogeography

The known ranges of Atapozoa nutrshi and
Pseudodistoma australis have been extended
from Western Australia to the eastern end of

the Great Australian Bight where they overlap
With Distaplia distomoidexi Euherdmania aus-

tralis, Pseudodistoma cereum and Polyandro-
catpa lapidosa, whose ranges have been simi-

larly extended from the east. The ranges of

Aplidiittn ruhricvllum and Polyclimun nep-
tunium from the west, and Ascidia thompsoni,
Pyura irregularis and P. slahnifera (sec Kott
1952) from the cast, are also known to extend
into either Spencer Gulf or St. Vincent Gulf.

Thus the distribution of these ascidian species

across the south coast supports the existence of
a marine faunal boundary at the eastern end
of the Great Australian Bight, separating the

Flindersian marine faunal Province from the

Maugean Province to the east (Knox 1963).
There is less evidence however for a western
boundary of the Flindersian Province further

south than Cockburn Sound in Western Aus-

tralia. It is possible that the 15 new species

described herein will subsequently be found to

have wider ranges across the Australian coast

and provide further data relating to the

western boundary of the Flindersian Province
to help resolve the question of the existence of

a Western Australian Province (Baudinian of

Kott, 1952; see Knox 1963).

The ascidian fauna of Gulf waters of South
Australia includes only a limited number of

the species that occur along the open coast.

Of the species discussed above which terminate
their range off the eastern South Australian

coast, only Aplidium nibncollum, Potyclinum
neptunium, Ascidia thompsoni, Pyura irregu-

laris and P. stolonifera extend into gulf waters.

Podoclavella meridionalis, Distaplia stylifera,

Didemnum ternatanunu Styela pedata, Poly-
carpa tinaor, and Pyura pachydermatina are

also apparently absent from gulf waters

although their geographic range around the

Australian coast is wide. It is probable, there-

fore, that some ecological factor inhibits the
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spread nt tli= ascidian raunn from the open
const into gulf waters. It is possibly the same
factor lhar favours ihe occurrence at Oistapdq
viridit, Aplt'dium pJicifcrum, Didttttmtm lum-

fiiiunu i>. psetuiodiplasoma, Lcptoelinides rufus\

£, kingi, Fch'moc I'm un) verritti, Ascidia aclaro,

Fo}\iW'fttU papiUutti, Pyura cattiphracta .ind

Microrovmts nichollsi in St. Vincent Gulf and
other emhaymenLs to the east and north around
the Australian const, although they have not

been recorded from the open coast. The nscidum

Faun* or* gulf waters of .South Australia is

therefore distinct from that of the adjacent

coastal waters and has no special zoogeo-

graphic affinity with either the Minderstan or

the Maugean Provinces.

There are a further 42 species discussed

herein that are recurded from both coastal and

gulf waters. The majority of these have a

wide cosmopulilnn dmnhution or an extended

range from Western Australia to cither the

boundary of the Maugcan marine raunal region
in Bass Strait (Hedley 1904, Knox 1963)* or
further up the eastern Australian coast. Also

included in this group oi species, however, arc
Ctenici'lla antipodu, Pyura scot'eshiensis anil

Atapozoa Icmntsiaiui, previously thought en-
demic to St. Vincenl and Spencer Gulfs, and
AplhiwtH colelioidvx (see Kott 1972a).
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Appendix I—Station List

Stations are listed in the order north to south and
west to east.

DENTAL BAY. (Coll. 1. Thomas). Lat. 32°1?'S;
Long. I33

r
38'Ew

Near Ceduna; in Posidonia community; depth
10m; 1965.
A tapoioa fantasiuna
Sycozon rerehriformix

OFF ST. FRANCIS I. (Coll. S. Shepherd). Lat.

32°M'S; Long. 133M5'R.
Rocky bottom; slight current; depth 55 m;
K.U97L

Psettdodistoma eereurn
Polyandrocarpa simulans
Pyitra australis

Herdmama momus

WALDKGRAVE ISLAND. (Coll. S. Shepherd).
Lat 33

n
36'S; Long. I34°46'E.

Strong surge; depth 20 m; 17.lv. 1970,
Distaplia distomoides
Synoicium papiU'tferitm

Botrylhides magnicoccum
Botryllus schlns&eri (22 m)
Pyura australis

Rocky bottom; strong surge; depth 22 m;
23.X.1970.

Etdwrdmania australis

A plidium vnlclhtdes
Ocalinur'ui australis

Botrylloides leachi

Sfyf-la pedata
Polycurpa linctor

pyura australis

Pyura spirnfera (covered with sponge)
Pyura packydermaiina
Herdmama mom us

1 Km NAY. OF WALDFGRAVF T. (ANXIOUS
BAY). Lat. 33

a
33'S; Long. 134°46'fc:.

Rocky bottom; slow current; depth 23 m;
1LV.197L

Clavt'llna mirahilis (attached to limestone).
Distaplia distomoides
Distaplia stylifera

Symplegma arenosa
iiott-yllus sehlosseri

Stolonica truucala
Ilolozoinae sp. (growing on red algae)
Polycarpa cfa^uta (growing on brown or red
algae: Sargassum or Osmundaria)

Hfrdmania momus (with red algae attached)
Rocky bottom with sand patches; slow current;
depth 23 m; ll.v.1971.

Podoclarclla cylindrica

Synouium papilliferum
Stolonica truneata
Poiycarpa pedunculata
Pyura australis

Rocky bottom: slight surge; depth 2?. m;
23.x. 1 970.

Chtvelina nodida
Polycitor gigantcum
PseuihidisKfmu australis

Pse.udodistoma cereurn
A plidium flavoltncatum
Symptc%ma arenosa
Poiycarpa clavnta (attached to rock)
Palycarpa pedunculata

WATERLOO BAY (ELLISTONL (Coll S. Shep-
herd). Lat- 3.T:38'S; Long. 134

li

5l'E.
Roof of caves; strong surge; depth 6 m;
J3.V.1971.
Cla vcitna baudmenxix
Poduclu vellu moluccensis
Distaplia distomoides
Eudistoma renieri

Pscudodistomu cercum
A plidium lohutum
Pohsyncraton paradoxum
Didemnum candidtim
Didemnum moseleyi
Asct'dia thompsoni
A scidia Sydneyenxix
Pohtmdwrurpa simuhpis (growing on Ascidia
Sydney ensis)

Outside bar; very strong surge; depth 17 an;

12.V.1971.
Sycozoa cerehriformix
Polyclinnm neptunium
A plidium datum
OeuHnaria mwrallx
pyura pacityderma-ina

Outside bar. in caves: strong swell; depth 17
m: 14.V.1971-

Pycnoclavella diminuta
fiuhrrdmam'a australis

Ritterella herdmama
Pfaccntela eUistoni
Trididemnum cerebriforme (investing P.
diminuta)
Stolonica australis (around base of Enherd-
mauia australis)

Mtugtita ellistoni (adhering to E. Australis)
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Inside bar: depth 6 m; 12.V.197L
Polycitar gi$canieum
Pseudodistonui australis

Oidemnttm mosekyi
Polycarpa pedunculate!

Inside bur; strong surge; on vertical face; Uepih
6 m; T2.V.197L

Apltdium pantltctinttm
Near entrance to bay, in caves; depth 3 m;
I4.V.I971.

Psendcdistotnu cyr/iusense
PolviHnam neptunium
Mol^ida ?>abu(osa

Floor of cave; depth 16 m; 12.V.1971.
Atapozoa mintbilis

Centre of bay; depth 11 m; 12.V.I97I.

A tapozoa mirahHis
On roof of caves: depth 3-5 m: 14.V.I97I.

Apltdium (lavolineuturn
Rlliston Bay

Cy$tt>dytes delkcftiujei

Tridt'dcm/ium sptculatum
Didtmnum ternatanum
Oculinarm australis (with E. unstralis and
AL ellisumi)

Rntrytfoides leachi

PEARSON ISLAND. (Coll. S. Shepherd). Lai.

33°56'S; Long. J-34-tS'K
Rough -water coast, 400 m offshore on gravelly
bottom, attached to shell or rock fragments;
moderate surge: depth 50 m: 9.?. 1969.

Lcptoclinides fungiformis
Polycarpa clavata

Pyttra australis

Herdmania momits
Rouen-water coast; in caves; moderate surge:
depth 35 m; lO.i.1969.

PodoctavtHa meridicmalis
Apltdium rubricoUurn
Styela pedant
Polycarpa pedunculata
Herdmania momus

Sandv bottom between Dorothee and Veteran
Is. Lat. 34

C
1'S; Long. 134

D
I5'E. Slight surge;

depth 70 m; ll.i.1969.
Pnfyritor giganieum
Botrylloides magtucoectim
Polycarpa pedunculatu
Pyiua scoresbiensfs

Outside Pearson I; depth 35 m.
Padoclav ella meridional's
Lcptoclinides fungiformis
Styela petlata

COFFIN BAY. (Coll. S. Shepherd). Lat. 34°3R
r

S;
Long. 135 "30' &

Oyster Trays, at low water; stow currents; no
sediments; October 1970.

Stvela plicata

SPENCER GULF. (Coll. S. Shepherd). Lat.
34°2'S; Long. 137

3
23'b. Trpara Reef; depth 11

m; :o.viii.i97i.

Pycrtochivclla dim'mmtt
Herdmania momus

INVESTIGATOR STRAIT (Coll. J- Watson).
Station X7: depth 30 m: 10x15*71. Lat.

35°16'S; Lorn*. 137°30'E.
Dtdemnum mosekyi

Station X9; depth 31 m; 19.J.1971. Lat. 35*17%
Long. 137

U
30'F.

Polycarpa pedunculatu
Pyttra scorcsbii'nsh'

Station XI 1; depth 30 m: 19.1.1971. Lat.

Ij'ljf S; Long. J37*30'E.
Py ttra xcoreshiensis

Station X15; depth 32 m; 19.i.l97I. Lat.
35

3
23'S: Long. 137°30'E.

Polxeitor gigantenm
Polysyncraton ma^mlarvum
Polycarpa pedunculata
Pyttra scoresbiensis

Station XV. 19.i.!971.

Polvandrocarpa s'tmulans
Station X17; depth 35 m; I9.LJ97L Lat,
35 J

24'S; Long. 137
a
3Q'E.

Trididcmnum cerebrijorme
Py u ra scorcslncnsis
Herdmania momus

Station X19; depth 34 m; 20.LI97L Lat.

35
1

'26'S; Long. I37
D
30'F.

Ruberdmania australis

Colonial stolidobranch—Gen. and sp.?
Ascidia sydney crisis

Polycarpa pedunculata
Hidocynthia ftispida

Station X2I: depth 34 m; 17. i. 1971. Lat.
35'28'S; Long. !37

P
29'E.

Polydtor giganteum
Polycarpu pcduncidatu

Station X25; depth 35 in; 17.LI97L Lat.
35"31'S; Long. 137

D
29'K.

Pohcarpa pedunculata
Station X27: depth 31 m: 17.1.1971. Lat.
35

a
33'S; Long. 137^29'E.
Didtmnum moscleyi
Polycarpa pedunculata
P\ura australis

Station Y6: depth 23 m; 28.I.197L Lat. 35M7'S:
Lony. J37

U
16'K,

Lrpiat -tinides reticulattts

Polysyncraton magnilarvum
Mctandrocarpa indica
Polyandrocarpa s'tmulans
Polycarpa pedunculata
Pynra irregularis

Station Y12; depth 33 ra; 24.1. 1 97 L LaL
35

a
23'S; Long. I37°17'E.

Polycarpa pedunculata
Station Yl 4: depth 32 m; 23.i. 1 97 1 . Lat,
35

J
25'S; Long. 137°17'E.

Alapozoa marshi
Pyura storesbieiisiv

Station YJ6; depth 35 m; ?.i.l97L Lat.
35

n
26'S; Long. 137

y
17'E.

Sycozjiu pedum nfata
Station Y17; depth 34 m: 20.LI97L LaL
35

C

27'S: Long. I37°l«'E.
Atapozoa nutrsln

Station Yl 8; depth 31 m ; 23.L 1 97 1 . 1 at.

35*28;$; long. 137°I8'£.
Oxycorynia arenosa
Pofycitor vbtliscum
Colonial stolidobranch-
A scidki syilney ensis

Geo. Si sp.?
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Station V19; depth 33 m; 20.1.1971. Lat.
35

U
29'S; Long. 137"18'E.

Po!\tmdrocarpa lapidosa
Polyundrocarpa simulans
Pyura spinifera

Station Y21; depth 32 in; 20.1.1971. Lat.
35

b
32'S; Long. 137°18'E.

Aplidium colello'tdex

Polycarpa cluvafti

Pyura auxtrulis

Pyura tendata

Station Y23: depth 32 m; 17.i,197I. Lat.
35°33'S: Long. I37°18'E.

Polycarpa pedunculate

Station y?; 20J.197U
Didemnum moselevi

Station Z?
Colonial stolidobranch—Gen. & sp.?
Pyura spinifera

Stations Z9, 11; depth 38 m; 25.1.1971. Lit.
3^30'$; Long. 137°8'£.

Polycarpa pedunculate
? (Label illegible)

Colonial stolidobranch—Gen. & sp.?
Ctc.nic.ella undpoda

KANGAROO ISLAND. (Coll. L E. Watson).
Lat. 35

C
35'S; Long. l37 Q

31
f

E. Off Emu Bay,
22.U97L
Didemnum moseleyi
Didemnum patulum
Polycarpa pedunculate
Pyura australis
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Bolrylloidcs magnicoecum .

Botryllus schlosseri
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